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PURPOSE:To provide a transmission reception system in which much more information is sent by the 
same frequency band as that of a conventional system by solving a problem that a transmission 
information quantity cannot be increased when a frequency band is limited in the transmitter sending a 
digital signal. 

CONSTITUTIONS modulator 4 of a transmitter 1 implementing m-ary QAM modulation allocates n- 
ary data of a 1st data string to a signal point group resulting from grouping signal points of n-ary 1st 
data string p-ary 2nd and 3rd data strings on a signal space diagram to obtain a modified m-ary QAM 
modulation signal, which is sent from the transmitter 1 . When a demodulator 25 of a 1 st receiver 23 
demodulates the n-ary 1st data string, a 2nd receiver 33 the 1st and 2nd data strings, and 3rd receiver 
43 demodulates the 1st, 2nd and 3rd data strings to receive the m-ary modified multi-value 
modulation wave, the transmitter is obtained in which even the receiver having only n-ary 
demodulation capability (n 
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tt2A,=AtTfti*»6 3 A T o£>S 4: & 5 
Sk9fS*Hfc«t4. W&tt*t>fc*Sfc«>C4PSK 
©9fg©S^* s 'iJS _ C-feS. A>o4P SKffli lg{t*S 20 

LV<>. #J;l«4 0W©S/;*y-ATtt3 6 OWj&gilfc') 

l£ » ft £ *8« * * < * i . 
[0 0 4 6] ::t\ ©SAW* 

7» > © §{g*SS* i: & to * fc > * ^ A & % * T * 
[0 0 4 7] cn*R(tWCifi'<*i:4PSKH:^ffl© 3( 
S-tt-SlBWR***"*". 1 6 QAMtt4>S7>Tt 
At?S<f S-tNSatcji^-pfcH D T V«©«W*0ll5fiB'tf- 

£I*T-4P SKi: 1 6 QAM, JtfcCJ: *) 6 4 DMAS: 
[0 0 4 8] 10©«t-5CAl=A2i:5Eta«fc 

di;#T-§3. C©»^4P SKSiSit 5fcto©lEte 
A(4)tt^ Wb9 2Ai 2 ©¥£*fli:fc 

i, 0 £{*©}g*iA(i 6)0:^^ h^9 (a 

, + A a ) 2 + (B, + B,) »©T**4:**. 
[0 0 4 9] 

| A (4) I 2 = A 1 2 + B 1 2 = A T0 2 + A T o 2 =2 A T0 2 
| A( 1 6) I a = (A. + A,) 2 + (B, + B,) J =4A 
T0 2 +4Ato s =2 8 Ato 2 
| A(l 6)1/1 A(4)| =2 

4PSK*a(St-4»6©2fe©fi*l, 4{g© ! 
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-«to&£<s*rt- 1 e « q amoisi tt-c & * 

# A i h A 2 © 2 o©Efl{itt£^«>a8£1- 5di:£<fc»)Sf§2 
§{f^3 3 -e aires*. 01 0©lg^, *10#Ht* 

^p9 i©*©e^*i©«fiffi>ittAiT!a&»j, 4ps 

K©«^ji!lHE«2 A,i:Jt^Si:A s /2 A,&5. A> 
= A,<fc!> l/2©«*MtlH«B*i:fc!K PCai^-l/ 
— h£ff J:3fc**fc2e©fi<i©aflHftK* 
— "Ctt 4 fg©Sfs^S6 J '£>Si:^ ft. 4 ft©3fiNfi&& 
»Sfctt, SB2am«3 3©T>^^- 3 2©¥&r 2 £ 
$1£{B{|2 3ffl7>^-2 2©*&*Sr ^Jt^T 
2{g-r&to-£r 2 =2 r.C-TftKcfcV^ mttJBiafll 
«• 2 3C7>rti i I13 0cm& 2 g{§BI3 3©T 

1)8112 5*— ^©fcMfc^tK dft£HDTV©igJs£j& 

#tc#j ^ stn«HD t vsp©irfc«rtf— 

K^ftSW-S-iitf-CSS. t£oTlf§2g{5t&3 3fcfc J e• 
©#liS:^*^T•^>cfcV^,> £CT-, 4PSK©^-b*Sfe 

©fcttc»s»««a* t »*-3"C^*fc*k iaio©A 
, i: a 2 © twit: «fc 5 4 p s k ©smm* c*r-f a kjb i 

6APSK©a««*Jtn.ii:!B2a(S«3 3©7>^ 

[0 0 5 0] i©faMbft»5fc»81-||Cb-T*»-4:» 4 
PSK©gfS J £>S^ia^*;i'= J f-tt{ (Ai + A.) / 
Ai^fef^nftni.fcStt-J-Sk^ «»16ttQAMT 
S(t^-Si:#©fs^KSg«58iiA a , 4PSKt§lst 
5 i: » ©fi^lfflffidtt 2 A„ (S*jSMHIE*©tt;*tt 
A,/2A, ■e»**6S®7'>^©**5*r,4:-r* 
kHl l©<fc-5&K<£i:&S. 0 ltta«3i*;i/ 

*~flS*ni.i:JB2 5fifi«|2 3©7>ft22©*Sr 

[0 05 1] iS102 tt^EESI{s^^©S-&© 1 6 Q A 

M&mmtzm&x; iasE©i:*s»»9fff©j3se**^ 

— ft!BS4:b*fflfl?I"ett*V^ Ell l*fennt5»W 
±ii^ UT t> ft 2 §fs«fi 2 3 © T y J- r , tt $ (£ 

[0 0 5 2] ffi£©8£x iiflS*liPS^$^Tiit3> 

is^zt&wbfrtteZo c&ffl&zmi i©« 

^io 3©««-c*-r. «*.«£©*««*&«*■«** 
1 0 4 ttae**^/*- 4«T* 2 §ft^ 2 3 ©r >y 
^-J|igr,tt2flSCJfcS. *&, ^10 5ttjSfs^^^ 

[0 0 5 3] n,.*«5 J;»)'h*V>Cli:tA,fc:AitfaS 

n l , = ((A, + A 2 )/A l ) 2 ^5 
iO A,|1.23A, 
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(8) 



*2A(16)fcT*.4:; A(4)4:A(16)-A(4)ttA,fcA s 

U(16)}»S 5 {A(14)}»i:r*lttJ:V* 

*Cfil?ffl6 4APSK|«^3fe«Swt. &3£ 
fe^4 3fct, 6 4fitQAM«!|#T-££. 
[0 0 5 4] 01 2©^ h^Httiai-Oo^hJua 
®»M©*jS(«S4|tj&»& 1 6ttfcJMn3#&»fc-efc 
S. 0 1 2 1 9 1 ©*C ttfi** i 7 10 

0*Jfi»fcLT4x4=l 6«©fi^*«*|II||BCE« 

fc*>«falfiti©A,^AToK:Hseu&lt*itt3Sj63&V^. 
^3§fe^|4 3©^>^^©^g$ r3i:LT% ae " 

r 3 2 ={6 V(n- l)} r , a 

fcfctKH13 6 4<itQAM©ij£gr3-ffi*fg|Sn© 

J 0 0 5 5] &«U H12©J:3fcEBTtt»2SfS 20 
M3 3f5«Lfc«$4PSK02b i t UA>«|gT-$ 
a^OTJBl^*2, *3®3^©Piitt^ is# 5 
ttt» *2gft«|3 3t:««6 4fl[QAMfe«»*6^ 
ff*l 6ttQAMSaHr*«i6fet,fc-B-5c li:iffl *, 
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WH* 7-99522 



C0 0 5 6] SI 4©«tat:3|igB©m^o^;u-t 
>^^froCii:(c«tt)3 ^©§MM»©W£e#j«&*- 

9 1 Itm 1 7=-^?IJ©2 b i t © ( 1 1 ) fcT *. 
_[ 0 0 5 7 ] |K i ffiagi|e?£$ ! 8 ! fcfctJB 2 

r-^j©2bit© (i i) fciysfct^ ^ 2glJ ^ 

Wfe*Wl» 1 8 2fctt (0 1)4, * 3 

1 8 3fC« (0 0) &J*4Ma««?jA8i 8 4ttt 
(10) fcfSDfcT*. C©ctiii7i :WT . fe5o 
[0 0 5 8] Bl 5©Sglgs|51©^ h;HBftfflHT» 

3 7— * SJ©ftr*jA£B£R L < 5 
£20 1. 2 0 5, 2 0 9, 2 1 3^(11), 

2 0 2, 2 0 6, 2 1 0, 2 1 45(0 1)^^2 

0 3, 2 0 7, 2 1 1, 2 1 55 (00), 1^2 0 40 
4, 2 0 8, 2 1 2, 2 1 65 (10) t+tl*. ®3 
7— * Jlj© 2 b i t CD^-fltm 1 t*-*, 3? 2 5=-* 

fctaauT, 3P§e©2bit^-^#a^ tTe ^ T . 

[0 0 5 9] 6bit©^-*#£££l*T&<*$giE 
bit, 4b it, 6bi t'©*&5ej£*©5r-_^a, 

[0 0 6 0] Cdt, 3Pg®e^cr)^ tt ^ it ^ s 5Q 



fc»t*Kft»^©iSB*iSft|imi|^5 D 
[0 0 6 1] Bl 5{Cfe5«fc^{;, »1>-*JU 
©7— **»-lSfi«2 3T«5i«ar*435t»K:tt, A, 

^ a tot- & s c t Htf tiafc^fe . 

[0 0 6 2] JfcC*2 7 s -^j»j©a^ «*ttHl 0 
0<stiS9 1^il5 OI'J^SUM^^© 18 2, 18 
3,184 (Dm^&tmiX- £r 5 «fc 5 Ca*AfflEK« 

[0 0 6 3] H15Ttt2/3A.*{tJBUfe*-&*^ 
t". £®4te«l«l&ffMt*£|¥i 8 l©l*lgl5©«^,£ 
2 0 1, 2 0 2fflfi^|HBg(ittA I /6 £ttz 0 ^3" 

JW*. £©»&» T>^±3 2©¥fffcr,i* 

4 P S Kafii*^^HDn„ 

r,«=(i 2r I )V(n-l)fc&s 
-®^7ttiai 6©ffl^2 2 lT*-&5. «Attj*l2 
2 2, 2 2 3©a*4PSK»»**;^-( 0 6f»©i3 

fe9fg©^M^^;U^r— 6{g(DT>9-i-X-® U 
2, ^©^-^jassor^Silfctffca^ £©i§ 
^ »2t— *JU©«9j*uai raR4 j2/3A,i:ffi-3< 

&#> 

r a 2 = (3 r,) V (n-1) 
mUZ 2 3©J:dteT*25MW|3 3©7>^3 2 

[0064] z<D*m&s »i*jji©j:5ciif«©aei 

*^*-4»/J^v^lBtt* 1 ^-^ji:^2^-^^5is 

Tig 1 smm 23^2 sfi^s 3 3 cD&m^—!? zm* 

[0 0 6 5] 3Mm«SKmM-sfe»fc, £r*2££ 

883 3A>e,M^S. fuiE©^lSM«|2 3*s*^i(£gr 

■s^svsfei 1 ©sg 1 ^-^ai^anm? g a «t a t 

BKLTSSOCJfU »2«ia«3 3Ttt^S«il© 
Ell Ot^Lfcl 6tt©fi^ J a-D*t)JB25 s -^5«©i 
6QAM©2 K» h©«*fcs&£fcttllTSa. » 15* 
-^Jfc*to*T4bit©«^saMI"C*5 - 
*A1, A2©Jt^#&ff»C £©5*-** 
H2 1©{KHM«IS2 3 1 -CKSSU «IS[nIliS(;ggtt5 
i3SSo C*ifc:j:DAMaHA»qIteta;S. 
[0 0 6 6] 02 l©i2Sgi3 3©7D<i;^0i; 
H 1 9 ©& 1 2 3 ©7"D >y ^ raaisff^ m0Sx . 

**. jtOiStt, *r7>5r^-3 2*»7 > >7 l ±2 2 it) 

fi^KS§gii©5Sv>fg^5#g,j T . § So ^(-^ 
5©ftS!K:|CmJffS2 3 It, J|i ff-^jljS4ffl2 



r 
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3 2 tm ZT-fvmz&z 3 3 st-^. %iwtm%. 

[HES1 3 6fcfc»l 6QAM*aiS-t2)fcK>AMa^ 
t£&fc^TV>S. COli^ 4 fB©fB£*> 

gj&l 6 QAMif(Dfe«), 0 2 2©{f^<* WU0© 

T'HieS'Sip'fbbfc^I/^*— ^Kfitt-rSi:, 02 2 

HE -5 £ 

TH,.= (A, + A 2 /2) / (Ai + A a ) 

[0 0 6 7] dOAl, A2t,l/<liTH„M> ^ftt 
XHOttmCDfKHfllffa. SSfiKI 1 «t 5 > » 1 ^-*?'J 
ffl*C4»Tj8i$*iS. *fc(OW«BI»2 3 1#S« 

[0 0 6 8] 02 6SfflV^i'7h77^^-A l /A 2 

ztmmifi&frz* ae«flB"T*BKeufcA,/A,*«a6a 

«M8tjaft^i;fcAi/A»©fl[*»&IBt*i.6Cttv^9— tt 
02 6ffl$2r-^Mff4g5 2 3 3*»&©fMI 
{I^£«fifSiJ2SPls]S& 23 1C7-f-* v 9 20 
— 1/— h©i££ urates' 7 h^r-J^— Ai/A>£ft]ffil 
■Ti.3i:lC«t»)^3§{ia4 3tt'>7 h77^^-SA 
,/A,*««bfc<Tfc*trfe»ia»#«*fc&*. £ 

feafi«ittA,/A.ftasefi«* 1 * < * ocas** 1 * 

;L5fcV>53&S#fc*. -ft£S&2§{f«S3 3CHV^ 
«Mffil0BIHI2 3 ltt/*';-2 3 1 a 

^>*^/*»si:*i:s» ^©{a^Dfvm-rci:(c«t 

[0 0 6 9] ^©^iSWWOl^ 8 27*-**] 
©aW±H!ii:ft*. WT» (02 4)ffl7D-ft- 

[0070] a^««^#e.nfe^ti^-c-t.^7 i <v7-3 

1 304PSKOffii5Wr'y7 , 3 0 lOilr-i' 
?lJ©^l±T-SSo *CTf» 7*9- v ? 3 0 2t^tf- 
*5iJW^»2 3 2"C»&ti*«ilflHa*!»Wa»»2 3 
a^S>Jfflia5 2 3 ltt^rvra 0 3T-m#4 
XH^fc&XfvT'S 1 3©4PSKt>b<tt2PSK 
©a^^fr-So N06f>^r<y73 0 4-emA s 83£t± 1 4 
6 4t.^r>y7-3 0 5A|qio. N0Ot^tt^f»7*3 
1 O^lSl-5. 0 5T*H:TH8i:TH 1 6©§J 

*fefr$. 6T«HM»»2 3 Hi A MS 

■©MATT HI 6 1 »JB^[HlE& 1 3 6i:^21iSiJ 
S£i8Sl 3 7fc&tK Ztv73 0 7, 3 1 5t<E« 

1 6QAM©aiBi:S&2 7 i -*3aj©S£A J &£;h,£o * 
r-y7'3 0 8t , x7-l'-h#fx'yi'^fi, Jg^JS-o 
li7f-y73 13CM!), 4 P S KWHftfr 

[0 0 7 1] *fcC©»^ H2 2©fg^8 5. 8 3 
fctc os (ojt + n7T/2) ©^K±C&£*^ If^jS 5 
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8 4. .8 6l±Cl©£j,K±Kfc^„ fle^TH 2 1 ©SB 2 7 s 
JUHftS 2 3 3 «k D«t»tftfl£iBie 1 3 L^SS 2 ^ 

-*w©»a«aa««*s.!)«^i»8 4 - 86©*-r 

=: > y©B** 6 tt«3»***fiUi b&v^ J: a caftS bt 
[0 0 7 2] |S2^-^?iJ4 s «ra ; ft6«t®B*^bT 

tl-r-lft<tt», jeif*— *M©*vrj%»e^8 3. 
0 8 5 £©fc», «s*s*iaB& i 3 i tmm 
%Lm&ffim& m a - c * & mmmms-r- § 5 . 
[0073] urease* 1 * i2 3t:^t<ta^ 

»6 4QAM©««M«S&ftTSfc»^ 0 2 4©7O 
_^ t _| > CR5t7r!'r3 0 4fni#l 6T?fcVM&» 
*0Br$n^5 1 ^7"3 1 0T*m#6 4filWfx-yi'$ 

y V^3 1 2C|SiI*»"5. CCfli^I6 4QAMI$©{s 

TH„= (A, + A,/2) / (A, + A 2 )^ 
JO TH,.tBUt*S. b*»U W^AME** 1 

[ 0 0 7 4 ] £ 1 M««IB9*» 1 8 1 ©*Cfe*te* 
j&Rfl©Sggt£A 3 'i:-r&i:> * 1 IMMBHB^j&W 1 81. 
fc*2«7>tfl«*jMSl 8 2©E(ttt (A»-2A.) , 
aMMb-fSh (A 2 -2A 3 ) / (Ai + Aj) fetti- d 
n*d.4i:S«"i-*i:» d.<#tg2£<i«B3 3©#9Jffi 

7*3 1 304PSK€-HKA?.. #»J«fflC*Sl$ 
30 0 5^iav\ ^*JfZ 0 7©1 6 QAM 

©S^Sr^-So ^?»^3 0 8Tfi7 — 1>— h* 8 **^ 
»-&BU 7r»7*3 1 3©4PSK^-MCA*. 
[0 0 7 5] COttfr* SHi* 1*125 (a) C^r 

»t ? mm&vmt 8 q AMfa^srsim-rnK, ±t © 

(g^tfeos (2 7Tf + n • tt/4) ©£|]£±t-&3 

ilv* n* fcttittSBOB^iiWfc * i. v> ^ 

*)!gl7 i -*fJ©2b i t(±ffi^T-S, l?5 2g{It&3 3 
40 T-li!g27 : — *?iJ© 1 b 02 5 (a) £02 5 (b) 
©«^jj*E«iaHtffift»*fiI (r, 0) lC'>7hbfc{t 
^jftl«£jai0bfc»^©C-CDM©«9jSl*w1-. $S 

■tt-fcc-cDMftiasa6»»c-cDMki»if» mmm 

3Ro*Dr, fl*|SlK:»9iSlft^7h.**fcC-CDM 
fc«fl5«*C-CDMft«aS»*C-cbMi:**. 
[0 0 7 6] £-f025 (a) ©8PS-APSK©<I 
^ESEJix QP S K© 4o©<g9jA©**CSfi£« . 
K:*Jt5*ffir*Iq|C^7 h bfc«9ja*'4»"5 1^ 
50 ji/lDbfc^Ot-fe^o ^obT« 02 5 (a) tCnVT«fc 
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■5fcQPSK*&8o©«*jasfeo«BE«C-CDM 
©APSK#3S3M-*. ZtitiMW*±lZ&»xm (P 
ole) S^7h$t£fi^illllfeAPSm 
3 Shifted Pole-APSKB§LT S P - AP S K£ 

- S x fcfljn s d j: 9 Q P S K izWrntttitS^Oi 
8 5 (Dm® &%.m,T- * « . 8 P S — AP S K ©<g ^j&fct 
«*OQPSK®aa5« (r„ 0.) ©£^8 3** 
Sr*fiifc:Siro!KltS/7 h**fcffi«©0^ ( (S 
i+D r 0 , 0 O ) *iiiDL/fe*,OT-fe-5„ LTQ 
PSKi:Bb2bitoif7f+^icibit<!) 

J0 0 7 7] 01 4 0'©3>>l5rl,-S,g>|afc 

wtJ: ^^ (r„, 0 O ) , (r 0 +S,r„, 0.) 

©8-3©fll9jac*jir*fiit:S2ro«{t^7 
fefe*J»Sfiilrt-*;ri:6:j;!>irfcfc (r„ + S s r„, 
0o) i: (ro+Sjro+Sarov 0 O ) ©lbit©{f 
*jftl;M6iD3fi5. -ti(i2|i^oiEgAsfe5fc»l b 
it®1t^*>^;uis^e>aSc iftil6PS-A 
PSKfcofV, 2bit©W+>^uibit 
©t*-^i>>*;i>2 i: 1 b i t«D-y-:7*-*>;M,3 ft fe 
o. 16-PS-APSKt,9=l/ 4 (2n+l)7T 
Itte^tfftsfcttBi 9TfKlBUfca»OQPSK 

S«e^4» 2 b i t ©* l >*^tta«f 
COJ:-5fcaffi«*fift:s/7 htSC-CDMTj 

p s KSflMtfcHftttsft^&iJ^fiasflWBJiiieaT 

ft©*M&i£©SIIig#£$t=5 ;tS:< ft 2ffift© AP S 
K £ ffi z> tz $tt£H©flHU <z>£ v \ 9BSMG&^ £ S&tt 

coo78]B25 (b) <Dm&<Dm^&&®mmiz& 

ltS^®=7r / /8©±{zfe5o ctittl 6PSK©gf 
1 2^t©«9j»K:RHSLT^S. issg-r-sd 



(10) 
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ttx flb®%IEM®«d2:^4RK:^-v-i;7 > f||ff«-Sffl|Q 
[0 0 8 0] Sfe, 014 lfcjjVTASfcQPSKXtt 

8 - s p - ap s K©«*j&m©sHte«c*i+sa*fc 

25o, gl&ftft2>7 h77^^-4P,i:t5tif 
J^*2-C5t^g!lL^fi0*lRlK:±P 1 e o 3SI+^7 h£-fe>- 
53fc(ZJ;t3 N QPSK©^ <r ., . 0 O + P, 0.) 

io (r„ e o -p,0 o ) o2o©a^jsiK:^i!iarn«^jisi 
a^iiin^ns. cn§p=p l ©8-sp-psKfc 

Bf^Jo Ell 4 2C5%-*-£5t:£<D8-SP-PSK®@ 

X.fc&©£l 6-SP-APSK (P, S,§0 fclf 

fctt@#|H] DT-fe 5 8 P S - P S K t «fc t) -y- 7> + > 
*;H. 2 4«ff4T**. dCT-EI2 5 (b) t 

MSo ffi&ffi&©fc£$/;7 b£fflV>;fcC-CDMti:|21 
4 l£Dia(cPSK{:®fflf§5fe«), fg-1£ft©»M 
20 £«££&fl3l,>s §3. U*»U IB21£tt©AP 

SK©JSStti3Sfcfflv^»^ 0 1 4 2t^t «fc3fc« 
ffiffi^ C - C D Mtt^l/-rrt©fi^o|Hni| ftj^-fc 

tt£&«SB#ffl C - CDMttP S K £CDS&tt# «t < & 



b^ftf 4ICDQP S KOd^jS 
^5 bTHUsfi«^-i:|l]«{CLT, QPSK 

SffiffllftJB wc » l >*)i*m&x- s s. 

[0 0 7 9] Cft&©fI^j£fcj:0 = 7r/4, 0 = tt/4 
+ 7T/8, 0 = 7r/4-7r/8©fea±fc:EBS*iS. 

"3* f*flET/4'±CftiQPSK©fi^4|HB| 
®^a^lBl{;±7r/'8^7 h^-frfcff^^iiinbfc*, 
.©TfcS. 0 = *r/4±ir/8©«HC*4fc«>, B&* 

©^©^-U-htfcgqFlKfcStflHl 9fcjj**-Q 
P S K ©g{=#S 2 3 t «fc & 4 ooftaiofirea fc tt# 

«!lT?Safc«)fMlt?S2b i t©7*-*3&*j!£3jx$ 0 



[o o 8 i] ^2 5 (b) (Dtt&m&m.m*tmm 

*03«rCIilt*fe-3. 1 6 P S K©£g± 

£EBLTH3©Tn 1 6PSK{d«t!3«iiT-g5i:i: 

»1 6-SRQAMT'*.aSlT-#5o QPSK, 16P 
SK, 1 6 -SRQAM©3o©m©8i&ISUfc£ : jg£j^ 
W*C-CDM|B©afettft*SL&4*61fiaT*5i: 

W-3 b i tS±T-§5. 

[0 0 8 2] [ftKf3Sit4 3{Cov>TM^So 02 
6tt^3gfi^4 3©yD>i»^g|T, HI2 1©§|2§ia 

40 ©Wa!llB*4»*4Ci:Cfc5. ^>^+4 2©^Sr 3 

•aE^fe^ ^J^.«3 2«QAM-^6 4fflQAMfeSf3-r- 
S«. i©&» % 6 4fitQAMSmiSf5fe», «ltt 
S'JS^IhJSSI 3 6ttttfi*8fc:ttu 8«©U^;i/*# 

5. c:©e*»lo|*o©fetoio©^|g{c(i3c.©Bgtt 

[0 0 8 3] H2 7©«^^->cy-f 7 -^ACSr 
i.dtc:, ^lft(S"t?l±3p©Hfltis^-j-5 0 

50 [0 0 8 4] H2 7Cw-i-J:dti3o©iEa<b*n&« 
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fit, THl.,i:TH2„i:TH3«##Sn. 
[0 0 8 5] 

TH1«4= (Ai+As/2) / (Ai + Aa) 
TH2„= (Ai + A 2 /2) / (Ai + Aa) 
TH3m= (A 1 + A ! -A 5 /2)/(A,+A 2 ) 

[0086] zommizzv* mmvi^tz&mm^* 

ift33£ftSo 02 3©£?££3^-*yyii0J*KSf§l 10 
§J#S!Ha^8¥ 18 1 ©#© 4o©{g-f-;&2 01, 2 0 
2, 2 0 3, 2 0 4©#S'J£<fc$, 4<«oi;»)2bit 
fcftS. c-5b"C6bito*«)SE«6 4fl[QAM©a[ 

[0 0 8 7] C©KKOaWSWP» 231Bil 7*-*^ 
B£g(5 2 3 2®^l7 : -^9'Jt^*^sagltt$R(-«t 
5, m, A„ A 2 , A.©tt#fe**©**©W*TH 
1 . 4 i: T H 2 . 4 k. T H 3 .4 fctt* bT!& 1 SSS'JS^HES 
1 3 6£%2WWm!ii®&l 3 7£iS!K &J&6 4QA 

■H;;*^? >^;v#i>»*»oTV>S©^8^£iifc£(§#b 
A> 6 4 Q A M ftflUHT? S * V> «fc -p & C 4: *> * S S . 
0 2 8l±£ff£6 4QAM©a^»JfflIgP2 3 l©7D-f 
+ _l.£jjv3- 0 (B|2 4) ffll6IQAMC7D-ft 
-bi;a-5jawo*ftKflB1"*. E2 8©7r^73 0 4 
j;i)^fy73 2 0Cft5m=3 2fc&*7 4 v: 7 '3 2 2 
©3 2fiQAM^t5.N0&&^TV7'3 2 1T-m 
= 64 a»WJ b, ^r>>7*323t-A .^RjgfUHT *» 
&B£-CSfeV^fc«K ^»r3 0 5fc|6JW 02 4 i; 
Ht7n-^-+— hCftDx «»1 6QAMffl!MBefT 2 
iC-C-7T.v73 2 3£HSi:, A,#R5S«UA 

2 5fSK »2WJ*i£ll]^3o©IMMtfS!>*5 ! ' 
*7 , 3 2 6"C*J&6 4QAM©B£*frV\ ^T<y7*3 
27"C*1, 12, »3 7*-*©Wai*fTV\ XryT" 

3 2 8T-i7-W-h* s ^«tnK^>v7 , 3 0 5 £1*1 

6QAMOT*UT'J*3l*fttt6 4QAM(MI*«I 

[0 0 8 8] C^tN «iCIS«:«iStWlife*aC-3 
V>-CM^S. *»Bttt»16QAM^ «»6 4QA 

M ©m 1 5=_ * yij & 4 p s k g{3«res£ * * s ^ 3 
c»e*©— a****. c©»^ it©4PSK§fe^ 
£fflv^Jgi&tt88&&©s£#B^fc & IE*****, 
-e § * v*. c: n £ » jt-r * tz &mmmw t &mmmx^ 

< -3*©*ttfW<&£ 4:* s, 

[0 0 8 9] 4c%Wlc<tS^asi:bt2a»3©73^* s fc 
«. g 1 ©3SSCtt-3e«fl!iafr3*IH*«t ( 2 n- 1 ) 
»r/ 4 ©fcK±©e*M5lfcS& ^ 2C *^ 
ttn7r/8©ftflE±fc«W. £T©<i^&£ffi® b&fe 
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[0 0 9 0] »-©*«*i±, H3 8l:*bfc*^C4o 
tt/4, 3 tt/4, 5 tt/4, 7 7r / /4©*%& 
±t*SiS^«*tt®*A8 3, 8 5©{S^£S£ 

1$, @3 8©&{Ifi^©*-f^*->^®*®*'' A 
hS¥4 5 l©-3-6*m'C5*-*-im&WlcS6ftSR 
Ii"fA70'^452, 4 5 3, 4 5 4, 4 5 5£& 

.i>-r±13^JS±© 8 o©«*j&©*©tt 4:-3©flrt»A* 

a45±K©«B(i*H4 wzTF-tr-fKommm 

tS$aS&4 9 9CESbtjS(i'i"*. 
[0 0 9 1] .c©»&©iSaffl ^©l*l^^EI 4 1 ftffl^ 

4 5 3, 4 5 4, 4 5 5*^*^^0*^4 5 1 
[0 0 9 2] ^©{i-^tttlBlMH^'f 5>yflMR'©SW9K 

[0 0 9 3] — 13?— #?'J4 9 2©7l/ — A©$fc8lSI5# 

«fc 9 ±i3©lifi&&i?£E©ISffitS*B* J: £ < «e*©Tf 4 P 
S K 3MWDJBS*B£*Hfc*C b*»fc¥<-et£i:^ 

[0 0 9 4] £©HJH«*4 9 3(i, SI, S 2, S3 
T-^-TP»4 9 6, 4 9 7, 4 9 8, *«T*V -© 

[0 0 9 5] ffifflHW* -f^nvh ©«*©<a9j*tt 
*S£©{frffl b**)fcftV%fctf)«BaiSH: 4 P S K*fi«-C 
*>B£T-§Sfc», <4*ai^«BSf5EBW?ftlT©(*l^tt5S 

40 [0 0 9 6] H4 l©HJH*W4 9 3©*C««t*» 
5 0 ^^ttQAMfflrefcfMII - 

c©««tt*ttQAM©a«tma«i©tJs b4i©h 

M«j«5 0 20*5CBW«*W>* t lMMM R5 0 2* 
[0 0 9 7] 04 2ttTDMA*SCtJ:»)^-^btt© 

«^tis*»*©e9EBia"T;»*- 0 4 1 fc©»v*i* 

^_^^j4 9 2, DntflW)f ! -*5<Jk©IBIC*-l«* 
>f A 5 2 1 tflSlt^n, C©RBK*, i^fKI^iiSfe^ 
50 nft^. *fc7 I -*^J4 9 2©5fc»»CttHIW*fc*fc 



21 

»®MMB5 2 2#»l*6*i™*. ^JHnwttfM 

© (2n-l) ?r/4©ffiffi©e^L*»a«a$n& 
^. «'t4PSKoa«STt,«atSI[4 i ||^ 7 . Ss . 

- o lt t d m a*^t- i mmRvmm^w^Rjmt 

[0 0 9 8] *fc H l 9fflmga*2 3©*as S £ 

^tWTH43i:i44^ T s L <^ t H 

Rffitfttt@K5 4 i -erajwttttsft&ama^ 1 
ffi*jaB5 4 2fcas6nti,^^ *i5*-**j# Sife 
tern * xyvumm&sAztm* i<dwb 

(2n-i) 7c/4<Dmmmu(Dm^ifix-DT<?,i fi 

l*i86ns. «H«9tta«EB5 4 5Ca&n 4 
««**iT«aS«B*»J«HiIB5 4CiS6n*. 04 4 
©fe^5 6 20i5tM©ffi«««5 6 3 ©{3^**1 
^^^ t _ h5fi4£0W 

f Cwtiit (2n -l)'T/4©fflffi© ( &^ <p6 

a*fflffllRlJ«*Y v h 4 5 2*»ih*i)cjk:^$* 1 

«l**e*5 6 5#»&n*. £*l*-y>ry>^*_ 
^KTSCtiCtt), Bf*©{ttB»*5 6 6#»&*i 
*. -©fe^tt;i/-^7-f;u^5 4 6£ii>), VC0 5 
4 7 t«6*i»«tt tfS4s ^ TOftttGJRs 4 1 1 
&<d*15„ C3LT03 BCDimiijjk-tzvu. (2n _ 
1) 7r/4©ffiffi©«^ tfWiai$tl5B £©»**» 

^_a»©ttffi*«s^*n*A»ia4 i©pgjn»4 get 

[0 0 9 9] H4 0©i5ts^6 4QAMi9tiSj| 

^^ Dn4 5 2 > 4 5 2b»fcasfi«H:a*. c 

©fe»ilS©4 P S Kg^T-ttJg^iS^t*^ 
^ 4PSK ©£l^t«82 3T-^ **a©«£ttB 
40BS«ffl^ 4 C i:© «£ ») tt3tft*S8£-? § 5 1 v , * 

[0 10 0] »±tt3^*^^3C©itt8«B*ia»ftffl 

[0101)H45 ***691<Dm&Wtt&W&mi£® 
A*EIB2 4*6©afi)| WHWttttIiK 

H*5 9 ll=*6»**i&A*«*tt4ttffi M ia5 

9 2 t*^T±i3a»«9icj: &*ttH3titt£ift&* 

«SiiiS5S^JfflI|5i.S85 4 4fca«-eS/'-±iaft 
»«»*tt, ffiffiit«»5 9 3l:«^„ -#vco 
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» fflW- 7-9 9 5 2 2 



5 4 7*6©B4|K8tt tt j B 2ji3g|gIB5 9 4fcJ:»), 

asESfu tfir*sjts?g§ 5 9 3x-mm(Dm^mmmmh 
t&mitmtfti, mmm^&K-yy * 5 4 6 * 

«bTVC0 5 4 7K:«ies*i, Se«2S*tHffifflo 

4 3tt|2I3 9©««-emb&««©fl^©*©ttffl« 

i^>7-j>^tSOfl 6QAMT464QAM 
T? *> , » 1 23C4PSK ©&f3§gT-iB£8£s: 

10 

[oio2]*{c, 1 eafsf^scciojuag^ii^ 

*J:$fc:jBBl 6QAM©flt^jSftn»r/8©{J»aiCB 
■^T«W*jJ:wa«ftff&a. 01 9©«1££4K2 
3©#TH\ 04 8t^-Tcka* 1 6iSfg[5|J§6 6 1 £ 
*^3^*^ffl©«a*«^@g|t fflv , 5ifccj . ? , 

1 63S(g@IK6 6 lfcJ;»K 04 

s © «t a & n 7T/ 8 <D&m<Dm^&ktm 1 ftacjaa* 

h8fe»W7-fA*5 4 6tVC0 5 4 1 tiOIR 
20 K tPIWfWlti!«f 

-5 o 

jo 1 0 3] Kii 1 BammwomattHtm-z. w.m 

fa**6ffiia»6 6 2i:MlH]ES6 6 3CJ:6, 

t, % fjgjjgg 6 6 4 •ejs >(t ^ t)#T cos2e 

£^<5. *fci»i§6 65Tttsin20^<3 
= *16**JWB6 6 6 7J*»U sin4 9^<5 ( ° 
[0 10 4] sin2etcos20^ B«fc l/ 

»B»6 6 7i£lI|»6 6 8i:«J|ES6 7 0fcJ:i)s 
30 in8e$o<5 0 ffi|5]E§6 7 1 tm®&6 7 2 tmn 
SCi6con8fl*t)<5 1 LTJi$¥g§6 7 4 t«t 
5sinl6e^<5^tcj ;! , 1 6 
[0 10 5] W±©«kdfcl 6aft*acj:«), 04 6 
©J:3=fete9j*lE«ftU&«jgl 6 QAMIfc^tO 
fe^©«aS*fe«r«©e9j*lft«lttj^-« d fcfc Uz& 
£T » 5 1 1> a * § JfeSf;* ±s % § o 

[0 106] *fcH4 7©j;-5fcEBfc l , &ge B 64Q 

ra^«^4 7 1 «t DSTfftTl^CDTf, «xj- 
40 U-h*JJf^TL*e o 

* til SgMfcfc® 4 *i«J5gfiffij^ c ft 5 fc ^ ^ AJR ^ o 

ioa:03 8rsimi,itz$izmm*4Axv 9 \ 

MD» b©JBWf C«UT?^nnr/8©ttffi 
©H«ffi«*a4 7 1, 4 7 U*OflWig8 Ci: 
KJ:!), -©WIBItr'tjEflttHWftfcscfciiT.gs^ 

50 [0 10 8] ^©i^CLTiejlft^SCKJ:^ fl 
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*«*««©««■* 4 p s ks«*k ct t> 1 6 Q A 

6 4 Q AM©{t^©*fiS£&£f?£t' & 5 t V% ? 

^^ClslW^-f A* a* hft 

Keufca6, g^e 4QAM©wsiM?£«s©{ft*Bi* 

[0109] fil±» b < Jfi-^fc «t ^ c3W6ra©esss» 

ftfflV^dtfcJ: »K loomttflWcaUR©? 2 — *ft 
nJIWS'C |5jB#tcei£1- 5 £ £: #T- * 3 . 
[0 110] ZOD^IC, -o©j£{f*SC*tb#lteS£ 

l^-*?iJft«aSff£-e#S. (fiS©7>rti: 
*#8¥t&©ii5=j;*. h©ff£2g{a*SftH?IAb&§{t^fci:f& 
U SBZ^-^HIftW^'CSS. *ffl©7>^- 
*fe!>*:3*l*ffl!lS3ftB*lftBIAb& 

[oiii] fei/aiswtwfcsuaffl^^wstts* 

&<SvMffi1&-t-£«88ft2lSiT- §5.i2 S<3W*£*)tt 
^©TV^fti&Sii^S-fc^: 3 * b©fc«>igg# 
iZ ti S t* & tl 6 ft 4 1» © t* tt * V ^ H D T V ft £UC 

i-&>&mx ^Btffl t ttaxag-c * < ffitffijfefc: ^ «*» 

I/O* 6. «*tfjffl*5l!HfcHDTV«**ia»K fiC 

i »> ^©WBttteaTiiHU matt* tr5**c «t o 

t?{bt^s. c:cD«*v*tt«tt*i£7 s *$'?'*—©Si 
[0112] tt±©J;-5t**iia*Tvfiafcjtefflbfc 

3 0©IB RfflttflW— ft 1 0©««E©J^i&8& 

WH«ttt4PSK, ^8 QAM, KJB 
1 6 QAM, ^6 4QAMCD0"Jft^b&* s , 32QA 
M^2 5 6QAMtJ**aT!**. x> spsK^ie 
PSK, 3 2PSKT-t)3lffi-e§S. *&fafi«"CttflS 

Mfib»o«ft* ufc*»*±ea***e36'c « ra&c b 

[0 113] (MM 2) SaS«2tt*M«lTfKlHL/ 4 

(g^ i/ /<;i/o * D ^Stt&aiStifttfMft 4 . ft£*t 

b£t&M 2 x\z^-fiTEtttm<»mmwm<&fetiifi 

gfrS. J|{*^CIimt£D,©ra®5 L *>*>>i'©*© 
ft #| 3. fcf D , - , i: D , - 2 © 2 o U - ©4MB 
i -301*. I£D ..,5 s — *©:*5HITiEfll#ftD 
.-,5 s -* J: *5-ITIEfl6*fti6BiJfti"r*Ck 

£9, mraS^t-D.-.iiD.-s©^— 9<D^— '&M ! 
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tB****fc5fc«>, i£{l(l^©C/N<dtft<g< bTV*o 

...ttRjeufci^-^-brttiRs^flCfs^ftii^T; 

[0 1 1 4] V**-©? 1 -*** 
WU »t»ITjE«F9i:«W^©*effl«©«!>IIiE©«F* 
HMEIKffl** 5 ft SS»Mb-T SCkCiRD IJiEtt* £ «t 

[0 115] dftftfflV^i:. Dif-+>*^H±Di-i, 
Di- s ©2-D©-tJ"75 1 ^>*^, Djf+V^Mi 
D,.„ D2-»©2o©^7'^-^>^;Hwii^.5o 
[0 116] Cftft'A*fi*fflC/Ntti:«Mi*-*>* 
^tf OH 8 7 tWV^tRWtS t» >*fl>D 
,-,tt«*fiV^;tjflWej?£-CS4. ^©CNfSftd 
£Ti>i:. CN = dOB$, D ^.fcfcff^SftStfD ,- 2 , 
D,-,, D 2 - 2 l£l?££ft&V*o *CCN = Ctt±CftS 
hD.-^t.CSS^n, CN = b©^D 2 -,4 s iDfc 
D % CN=a©B#D 2 - s * s Aat>S» d©<t^t-CN*s± 

#®oTV><. Cftftl28 6©fc>£E§8ti:fll£WfgCN 
{g©ET-ISiW^^. — ittWCia8 6**8 6 1 fcSvTJ: 
SCeaBHKM^fcSfcfcvv §{s<l^©C/Nfltli 
ttT-TS- H8 5"CKWUfcCN = afcai*»J*©a<l 
TV^^-^^CSBStftLaiiL, CN = bt-{±Lb, C 
N = CT-ttLc, CN = d"CttLd, CN=efliLe 
fcjfe^fc-r*. £®7>7^J:'>Ld©8§l&6«fc SiflVvttl 
«ttH8 5T*tt9il/fcJ:5K:Di-i^-*'>*;i'©** , S 
£T- S 4 . d © D , - , ©£fs qNglGH ft ^«S©«^ 8 6 

&mm7>7-i-z. tisEiitL c aw©** 8 6 3t-s^t- 

ggSILctJLF , 3©?5HT*{±«^8 6 2*>^*n?>fc 
ftDl-lft>^^feSS"eS?>. [§J«lcb-CfH^8 6 
4-e{±D 2 - l ^*>*^#l?£-t-g, IB^8 6 5T-{±D 

swjisieatftfs*. ^-^waft^btMJi** 

0 CU *«il8fflMeaftfflv^ii:C:iD, 7to7 

[0 1 17] jWM9fc«Mifta*'<4i c:dT-{i«3 
SPgM2jf, ^aptJg2^©^iB^Jftxll^ ; S>. 08714 

TV>5^* s ^i>. C*iftECC^>3-yi:liiS-ro 
ffilES 3 ttl-1, 1-2. 2-1.2-2© 4 o©Ui^ft ^ Xtl 
.0 BftD,.,, D,-„ D,-„ D 2 - 2 ©4o©{HftC#S! 
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ol^Vl'^^ D — D '-^HilEC 
l~Zl 2 7 3 aC»& 

cc^i^ 5«?? ECCa:>::3 - y8 7 2att ^ 

D,. 1% D J - ! t^2ECCx>D-^87 1b 
f*©**^>a-*8 7 2bfc||ECC:c>=,-*r 
8 7 3 bC J: m » miE^h^mm 8 7 4bi: J: 

Erf *1f^ "W^iUWtii, £ 
E C C«> 3 -* 8 7 2 b {±glJE c c^^g ? 3 

i^f f ° W± ®« t ^ fc E8 7CDiS©tgl ttST 

^-uiEtg*©s m{ - ctt)Di . itDi _ 2XttDj ; 

09 1 ©E 2 1 -CKBB ? , * ^ 

t*a pip- 5fai33kBffHt «« 

C«-5. EC CtD-^R 7 fio ft 7 o n ^- -^j. , . t 
ti -, sra . , ^o/ba, 8 7 6 b^jUobfe 

SKt,L<fcfcPSK, FSKMBTftJ;*. 
^©fcf*#o <^^1EC 76a^ 

* E °?n~* 8 7 6 bc ^***-*'*SS 

^ D -^ttg-JECC^-^8 7 8 at«tt)^t) 
-TiESn^asaTKa^S. |5I«fc:LTSg2ECC 

^-f8 7 6 bC^TD I . 1 «ttiECC5»3- 
^8 7 7bi;isu T , D,- f fi^ tt| i| ECC y ::i _^ 8 

«J« 3 7 Mb'vvt ! O<offlw ^ j, 3 6 

[0 12 1] Cfflig- H^ S « iitett)Di ittD 

* & D - » ttD f K 5 mElg*#»^fc 
*-I8 5-p«WU&J:5t:, A*«*© C /N*#.fc»> 
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ftffl¥ 7-99522 



[0 1 2 2] ^fl«J{z±ECC^n-^8 7 7a 8 7 
7bti.jECC^-^8 7 8 a J 8 7 8 b©Hfc W! , 

U - K V n * B C H^^© j; 5 * mmtl . 

K V ° * k « " F V D « >**©„*«> 

^T^& to f fe ©^ t|iLTtt ^ BS ^ 5 
«**>9tttif©*5C*»i-ff S5> 

[0123] ---enaeg^jgfli^^gg 9©c/n 

C/Nk*5-U-ho H ^ UBJ|18 g 2ttD 

20 ^ > ^ l/<z>c/N^:IIiE ^^-^-^^ 

[0 12 4] A*«*©C/Ntt#/jNS<fc fta3fes 

tc/N*±ferT l9) < 4 . Dl . i ^ <0i]fc:iB881 

iT^ e J C/N< do ^ D >**®«ntt 

[0 12 5] C/N = d©lfc D.-.ttKUinEIg**! 

8 5d{z^«t3tEthJWTk^t), ir-*£ S £T- 

*WiE*©*5-I^-h*i Dl _ lSifff<ftVlfc 
E*D**-I,- htfE.fcE t h*±iifc W 4T 

[0 12 6] C/N#fi±L TC /N=Cfc:&J&* 
D -^5iIiE^©^-^-h^ 8 8 5 CtW 

C/Nfflfa±fcfl« Vv C/N=b*{-43 
[0 12 7] S&fcC/N#fiLtuc/N=bCfe^ 

D s . 2 ©^^- U _ M±E t h<t g,*^^ 
«feT?**H. C/N = aW^ 8 8 5 a ^ tJ . 

50 +>^4Jff 4TS | 4 j :ic<i!5t 2 ^ 
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[0 12 8] £<D«fc-5£UT, »5tfIE«a©2SaMb* 

2jf©i&JI|ii/i2#i!lU tt4jiOPgJiei3li) s T-§Si: 

[0 12 9] £©»£\ ^-^jgfe^PgJf©^-** 5 
*?g bT t»JHffire©-SS* l S£r S S «t -5 fltj££ 

t±&a>o fcpgjiteai©^*^* ;n= «t signs 

[0 13 0] (*Jfc#J3) JiTF*$gt!B©S& 3 ©^SteWC 
[ 0 1 3 1 ] 0 2 9 3 ©^EIT-feS. £K0l 20 

3 t«©ej&sss & 7 s s; * ;v t vmm *, * t- a \cm 

V*fc«**U jB*l»«JK©A*«flk4 0 2Gu ft'lDD 
^>ri— 4 0 1©A;&SI3 4 0 3£A2>U 

S&4 0 4 (C«fc *k miT—9y\h%,2?—*m£.mzT 
-*anc4MBs*u s«siaK4 o 5t:«t DjE$e$tim±; 

[0132] flh©A*lfcfc4 06, 407, 4 0 8 ttft- 
4?JBlHflfc*>3— 4 0 l 4:EI«©«ja©S&2Mfc 

I>3 _^_4oa, 4 10, 4 l l let Dffite^ii-tB 

[0 13 3] Itlfiffl4a©r-^©^v ^l-^— * 

no4ioe9tt> #-as4 1 2011^4 1 3c 

[0134] g 25 S -*M©«*»©£SIJ*> b < fcfc 1 £B 
Sfcb<ttlffitt*«S4 1 SCiOMMbSfU 8 3 

=r-9nh \,xmmm 1 

[0 1 3 5] Ctie>fc2H"Ca««l'Ctt3o©5 s -^ 4 

?J££gSS4K«fc»?SlMmT-j£^fc£g3£fi : VV gfl 
S5CJ:!>7 , >^6i:eiSI&7lC*!K SilOCi 
>)>t>iK81 2tr«tt)> 3&l£{3*&2 3SS©3tt©g{iSS 

[0 136] Mll9e«2 3-Ctt£i3tt2 1 
r 1 ©/J^gOT>7 i ^-2 2T5«tT, S<B«9©+©» 
^-^©^Sgl^— *3?iM£giS2 3 
mili^7 : =»-^-4 2 l{C£t>NTSC{t^fcb<tt 
7* KNT S C«9flSO«*fME©WMfttti* 4-2 5 4 
2 6&li£bl±5*;£-&S. 1 
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[0 1-3 7] »2g««3 3-ett» *gr a 04>l©7 
>5^3 2TSWT, »l7 : -^WS*»2 3.2i:»2 
5 S -*WII^»2 3 StCtSSglT 5 -*^*:^^-* 
BISSAU »2Hfc5 s 3-y-4 2 2C«fc»K HDT 

ve9*©*wifeK©'swfcm* 4 2 7 * b < \mm.&ti 

4 2 5, 4 2 6£l?£btii:*j;*-ti-5o 
[01381*3 gisSSH 3 Tftt, #g r 3 ©*g©T 
>^^-3 3T-SttT> $1 5 s — *aiS£«2 3 2fc*2 
5 S -*WS^»2 3 3k*3 5 s -*WS4«2 3 4Ci 
0 5> *jgi^_^jfcSg2ir-*?ykSg3^-*y'J£?l£ 
U ^ttH«rffl©«*W^ HDTV * 

©aia«f«BE©ifttfcaj* 4 2 ssaiai-*. i*^tB*4 

2 5, 4 2 6 6, 4 2 7 fctB*>T-g5o -Mir *J 9 to 

mm 2 3 T-§<sbfct§£\ NTS C^©{£8¥&©lft&tii 
£4 2 6 fcl/ttti#S*i6. 

[0139] tit m^mz o<om i»x>3-^- 

4 0 lo^tf y£EIC&i"§* ^fi£&Pb<i6^S. © 
*»»K©lftffce^ttA*.»4 0 3fcA*3iV aftBl 
»0 SS4 0 4t^f.h5. fl-SSEBM 0 4-Ctt*^> K3 
-5*4>y#acJ:»>4o©ra^fc:fl«-rs. QMF^ 
©*5po— ;i/^4 5 l fcTk^w^*?^ 

ti, 5 3 » 4 5 4£«fc&x £■*© 

^•ttSiSn— ;b^4 5 5 tmm^-i 4 
* 4 5 6C «fc !K #4r*¥<tt**ittft*«^ B&bTH 

L v L (f ^fc*¥ft*sfinw*« ^ bs b-c h t v„{s*§ t 

^■SSI^n, •9-yit>7 , U>^gl5 4 5 7k4 5 8t«tD, 

30 -y-^ru yvv— h$:%i:b-rffi«isi5 4 o stcii^tv 

?><. 

[0 14 0] *¥iS*«#fck iio-/U7-fM4 
5 9fcSfi'W^7^;i/^4 6 0C:J:!), *T?W*S 
ttt(£^(i^s B&bTH H V L {f^i:x 7j<5p^Sitffi^3 

4 6 1, 4 6 2t«t5-y->^U>^l/-hS:TtfT, ffi 

o 5{c^e>*t2>o 

[0 14 1] E^S5 4 0 5-C-{±H L V L «^S^lffi«Sgl5 
4 7 i-CDCT*©fHifflEE**<fV^!(Iiai*ffl4 7 2 
40 ±9Sgl7 i -*? l J£:l/"ta«J"*" s ° 

[0 14 2] HtV.«*ttSB2£E*»4 7 3-CE«**x 

*2ffi*»4 6 4ca&n*. HHV L {t^B:^3a«sa5 
4 6 3t:iDE^^n^2ai^ee4 6 4^2ie>n5. h 

„V„{f^{i^-S5tiaS&4 6 5fc*D*«MM»MMW (H 
„V„1) ka*«f<fc«*««* (H„V„2) t^itfe 
tl, H H V B ltt*2ai*ffl4 6 4^ H„V„2li^3m 

^jgP4 6 8^e>n?). 

[0 14 3] Dcl:0 3 1 Zm^xm lBfft^a— ^— 4 
2 1 SSiWrS. £-1 li^3-y-4 2 1 fcfcBg 1 SfM 
50 ^2 3*>e>©tB2K ^1^— ^yiJ^S t) D,?:X^jgC5 
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0 i S A * L ^ * 9 ^ 5 0 2 C <fc 9* * ^ > ^ 
»*Lfc#Hnsjt*«3gE, B5 0 4 i:HJ*»5 0 5 fc J; 

j >m***xx ltnt s cm*»m* 5 0 6 \ n i 

^HBiS©BI«5 0 9tia^ 5 . >w> 

{ ?^f;?n;*' NTSC<D ^ 5 2 5 * t ^iii 

® 1 ^23^l ii j^_^ 421r : 
«4*S*. ftCH3 2<D»2Hft 

5 2 1 J; $ A;b u jg j W9Sgt g 2 2 T/f 

r^*Sf ?n5 ' D -«*tt»2A*«5 3 0j;& 
A*U ^SI[HI{S5 3 1 CJ; t) 3o©e^K«.«#*. 

« V„ 1 fe^tt Jn »|§5 2 6 «fc Sin*^ 
^^»544i:* J | t ; W , U7 ,^ 5 

i^*I** Wfc »* fc « ! «'a'MlB4 3tiDHDT 

[0 14 4] 03 3ttB31j^-^- <DrD> ^ EI 

551 ^^ ^S^SPiii^^z!-^- 5 5 2 r j. 6 
**«*»flETV»* S-HDfll^ftija^s 

j° * 4 f ] * { ^ 2 0ottWT?jswifc*«s4 0 1 © 

^^2^1 D 2 
^3T-^jD 3 |-6o©NTSCft>^ L1 

L2, L3< L4 * L5, L6k6r30HDTV?+> 

1 ~M 6 fc 6 o© S-HD T + y*, lH 1 ^ 



(16) 
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nmW- 7-9 9 5 2 2 



fcfc©T*ftS. H3 4tt*rTOJBHCD 1 fi*c L1 
^ L6$TD M^STW^ict 6 Eg** *© 

M^6 0 3tttii ftn;l/C5 ^_ HDTV 

10 a^WHHHl, tftb%H3 OTJttWbJt :H„V„-2H 
lfc&S. 

»«MMW*. *T/j^>^^ 1 g^2 3i: 

li03 1©NTSC*L<ttr 7 ^ KNTSC©Tvi5 
* t( * ,B ^ 51 ^»2«W W |3 3fcli 

li:^2^-^^j, D ! ©hv^>6 0 2©ff^ 

[o 1 4 7 j *a:r>5^fc**fm-es**35Mwi 

O«fi#ttD,©K^Y>6 0 liD,OMY>6 0 2- 
©NTS C fcH bSHrtSTttHttfflcHKOjg^ifeK 

30 NTSC®Ilf t >^ ttLltH|Sftt * J 

1 ©tt«c » 5 , ftn«tc.N t s cm©*** » 5 > ^ 

AoTV>5 0 *tHDTV©»l^>*^/ttLlkM 
Ifc^fflSftTAoTlr**. Ml{±HDTVi:NTSC 
fc©£#»*TJ ft D,.D J OK^>6 0 2tMo 
eilOI^Aotus. -0*^6Mbps©NT 
SCffi«H9fta«LLlt:JK$1-5fc, Mlo^a 

40 18Mbps©*«#JB2S»*3 3fc*2m«^=i- 
^4 2 S^feMffffe^^^. _^ jmhbu^ 

T^5ff$i^Sffll^l 5Mbps©flHreHDTV 

zffiis^zmm-fzztifiT-iiz. ^^>Tsi3 5©gBa 

Tf^+ >^;H x- H D T V t N T S C Sftfttttig? § 

5c -©^^^>^;U2T-(iHDTV©S*ttT-§«: 
^. S2 1ttHDTVOr7^>^ ftm5o ^ 

TfifaSSih,*. ^-^-HDTV©iidMI« ttDiG)(f 
^>6 0 3, 6 1 2, 6 1 3SfflK NTSCI6M 
50 bps«SU^ ^3 6MbpsM, E»« 
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& < ■tn&ymffimmn<z>M : &&ifo 2000 #©*-/< 

-HDTV{f^t.{KS-e§5. 
[0149] 6©gaBEIt±D3-C-6o©^'r Ah*pt 

■i >££*£^;*^-HDTV{i*§-£eaib;fci§^£ 

SvT. NTSCESg{I^£6Mbps£i83£bfcig-£9 

{g©5 4Mbp s £©£«>«£ ^Hf?© 

^-;^-HD T v fcesre § 

[0150] W±tt, aSfKs^©*^©* 3 ! 1 *) b < liS 
iS©{§i&®©>t#£#Jffl1~£t§^&S<> Cd-C-7k¥i: 
S*©2r?©ffl*iB*tt"5;:i:C.fc!K H*«*J/S»* 10 
fc£2{gi:&So WTtUi^Srs. 

[0 15 1] 0 4 9te& lr- ^?iJ<Dzlc¥ti^s^Dvi 
i;Sifi(l«Em-t D H xJkXFm 2 ^-^^©[b] b < D » s i: D 
H2s ^35*— *?>JODv S i;DH3©M^EBia*^1". - 
©«-&, »l7=-*MfflSfiffl*«*Dv,fc:NTSC* 
©(&*£T Vff **«X-3"r * t) £ 1 W©*¥ttl*fi 

T>y*U*t>oTV>*V^l§MM*2 3tt, NTSC 
S?©(£^fa-?-£fS£T-t 5. — ^ Stt, tK¥©P*ISI 

<Dm$i7>Ti-£t>~Dmi&mm2 3fct, l, zo 
kMiOT^*i/HDTV««»iik#"eS5. 
o*t>, £§i§(i8&2 3*8^fc»6, T-yy^-otB* 

-K-ttNTSCtf, M-CBNTSCtHD 
TVtfS£TS*fe»2#S#iWft**fc^3;fcSfe» 

[0 15 2] G9 5 0ttTDMA**CLfc«6t, St 1 
7 2 l®%3iaSfc:RimS7 3 1 t*— F» 
7 4 ltfiait^ftT^?.. X, 7V- A©$fcsHSitciil§l 

jb«*&sb7 2 o#a§:w-e>*tTv>5o c©4tei±« 

a*d * hi¥#, io©?+>*;i'tfi!i!)*te)n 30 

Tl^S. JB14"f A^Dy h7 5 0**1 *-V 

>*»©£< HUS&©NTSC, HDTV, X—H— 
HDT V&SS5C: S. &W'f^ni>h7 

5 0~7 5 0 etf£££tt£l/TV^&. ftoTWJe©!* 
&m&&%.<D9-1 A*D f hiffll>TTDMA*.a'Ctt 

as-rsa-er, flb^iifflAziu-cNTSc, hdtv, 

{iW^zk^HaST^^t-SIS 1 3{a*S2 3 £4>o48fiK© 
iS^NTSCTVe^ftWHttrvy-^-ttfe^ HDTV 
$ff£f§5. g2£M3 3fc:-r4i:<B*HME©*- 40 
^-HDTV4B4tlS. SB3£fI«S4 3 Ct5t7 
-/V- HDTV«*SJfe£ICS£-«S*. Bl±©*-5C 
Wftt£©**ttiBS';*yAfe*JRttI*S- C©tg^, ffl 
5 0©<fc-5&BJSTv ^— * httCTDMASSt'S 
<, H4 9©*$fc^fi*©BMn*B*WC**- 

HDTVffl9t»£t«*. 

[0153] tt±Jfc"<& J: -3 fc#iffitH 3 
jgSHDTV, HDTVi:NTSC-TV©3o©{I^ 
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[0 15 4] '#»Jifc:*4aa&QAMfeSRQ 

[0 15 5] £-f , 1 6 SRQAMOX7-1/- h£H- 
IM-S. 09 9 til 6SRQAMC{IfjS©^ WHS 
T-fe5o 81ftPfcK*WT\ 16QAM'Oi6, 
83a, 83b, 8 4a, 8 5, 83a^©S16$r© 

[0 15 6] 1 6QAM©fi*ja8 3'attfiS«M©I 
Nk Qttl<fc')<5©B§S8Kfci>o 1 6 SRQAMK 

V^hbt, J&$M* i e>©Bg&£ntf ©{4®©{f^/&8 
3 ^86$ 2>. C©i§-&n(£ 
0<n<3 

*fcfflKD«*jSt8 4a, 8 6 a *»->7 h bT{s 
^8 4, 8 6©ffiRC£»"*-*. Slr-^J©lt) 
sgfcP e 1 fTSfc: 
[0 15 7] 
[Rl] 

35 \ 



= 4- C rfc(^ 



[0 15 8] tt 2 7 s - * ?"J©P 5 **Pe 2 fc-f Si: 
[0 15 9] 
[R2] 



Pe2 



2^8 



3-0 

= -^erfc( ( 



■fp) 



[0 16 0] J:**. »3 6 SRQAM*>b<l£3 2 
SRQAM©^7-U-b^tt»t-So E10 0fct3 6 

3 6 QAM©(l^tfSB§Ril±2 -CfcSfcjettr*. 

[0 16 1] 3 6 QAM©iif^8 3 att^tt«t t» <5 
©Sg8SC&i>o Cffl{I^8 3al±3BSRQAMC& 
5i:{g*f&8 3©{ftBCf7 hU ffi^f4«t!3n(5©il§ 
j&fcttSo #>!?©{I^I±'>7 h l/Tfs^8 3, 8 

4, 8 5, 8 6, 9 7, 9 8, 9 9, 1 0 0, lOlfc 

^i:^«: b-C, 4 P S K§fs«iT-Sffi Uilr- 
^yiJD,©*— S^bfca-^©K»)*&P e 1 tb, (s 
0©f ©9ffl©fi9jaft*-«r#*JU ^2^- 
^5iJD 2 ^S^bfcS^©m»)*$:P e 2t + Zt 



[0162] 
[3£3] 



Pel -32 



33 



nS \ 



(18) 



34 



7-9 9 5 2 2 



= J_ erfc / r§£ n \ 

6 ^5 42+2n+25/ 



Pe2-32 =-L crfc / 5 ' n 

3 U^iT 



P 



) 



10 



4n 2 +2n4-25/ 



CO 1 6 3] 01 OlfflC/N-x 

hHtt^-U- e fcfiajRoc/Ni:© 

jar5S©3 2QAMO*9-U-Mt^. ^9 0 5 

m^rr l/ " h * 10<O ~ 1 - 5 *®*«*^. ** 20 
iCSRQAMC^Mn^l. 5 t U&»*©» 1 

0-'- «fc*^Ttt*9 0 0©3 2QAMC» 

b T C /Nfittf 5 d B T# o T * D , fct (IJ^o^ ^ _ u 

_[0l64]»;!;n=l. 5 2|WiD,cDi 
v-l— Miffing 0 2af7nsn 5 . h# 
1 0->-»fcij^T, ft«9 0 0fcw-r3 2QAMtJt'< 

^•§^ 0 ffli9 0 1b, i^9 0 2blin = 2 30 
0©»*©D„ D,***-. ffiSS9 0 2 C£D 2 £^ 
t. -^^tfeSt^-^^io©-! 5 
*Ottt^ T22 n=l. 5, 2. 0, 2. 5©B#, 
3 2QAMClt'VC#*D I tt5, 8, 10dB&^$ 
*U D,tt2. 5dB^tn. 

10 16 5] 3 2SRQAM®»$Ci.7Hn«ft 

^-**JD,fc»2^-**jD,©C/Ntt*B|l 0 3© 
^7 K*nfcC/N©B«HTf^1-. El 0 3^^5i; 

ni3S °' 8W±,C *^ PMWBSo 40 

c/Nttcas^s.^ *»»©»*#£ t* ct3W: , 

ft^T, 3 2SRQAMO^n>0. 8 5.©^ 
frTT-^SiJfes. 16SRQAMOi^fflx7-U- 
H±H102©C/Nk^-i,-h©B«ia©J:^c 
St*. H10 2C^Tlft«9 0 0ttl 6QAMCX7 
-U-hSavJ-. «S9 0 1a, 90 1b, 901cli 
#^3B1t— ^jp,©n=l. 2, 1. 5, 1. 8© 
S^x 7 -L,-h^f, tt9 0 2 a. 9 0 2 b 
90 2cli^ 2 f-^jD J On=l. 2, 1 50 



5, 1. 8©*g£-©-c^— U- h&jjv*-. 

[0 16 6] Ell O4©i,7h«ni:C/'N©g|^0tt 
1 BSRQAMC^Cj/^Mn^^^j, 

^0x7-1/-} *»*©c^»«:jis i T-f>mT> r 

^25=-*^JD 2 ©C/N©flt£jjsLfe&©T-fc-5. 
HI 0 4*6lH6*ttj:3tl 6SRQAM©«^n> 

[0 16 7] iiififtStjt^^^Tv^jjjgj. 

*»»OSRQAMS»|bfctHO-«S S t. hi 

0 5{i%±^^©^ mT>5 ,- ht§m _, > _ :hi:CQ8g 

«fc»_te*u^k©H*ia*^t-. a^9 i lttjgfi 

T>7-^©itf$*s 1 2 5 0 f t<Dt%&<D&m7>Ti-<D 

fa*ut;i/ft W -r. *-*\ a ^ 

^^;UTV^^{C*^T5«^n5eii^©g^ 

0©-l. 5*i:iaers. «W9 1 2 ■ 
tt^-f Xl/^u ^9 1 0ttC/N = 15dBfc*3 
«uatft**^©3 2 Q AM#5C©S«H!MSifc3j*f . 
-OL=6 Omi 1 e©MuJHZ*Nvcf^*;wD H DT 

[0 16 8] L*U ^^©£fflfefl=©Sfb£«fc»)Bf 
W»CC/Ntt5dB©rfJT*»^-*. C/N{£#|i?<ij| 

mm<Dm*8\z±y)^ ^&<fct,10dB«*©*iJai 
JEiii:*!, 6 Omi 1 e©*grt©£T©JfcjatT3H3-C 
£SiRT-&^„ £©*§£-, ^D^fcitt^S^u©® 

VM&T^O-tf— tf*o. U Tl±^St5|« ; t ) © T . feofco 
[0 16 9] **W©3 2SRQAM©»&, ffl 

x£©«fc?fc:E!l 3 3, HI 3 7©««tJ:r)3Ji©MJi 
i: & S „ Igl-iPiJf D i-if MP E G l"^©fgJ|?&jgN 
TSCfe^ft2St) % ^l-2PgJiD,-2T-NTSC^©cf)|? 
WTV^aD, »2»JID,THDTV©*«ja 
MiSCtiifls. mttHl 0 5C*v^TJBl-2 
ii©t-Wx.j 7 H^9 1 0a©«to{C7 0mi 1 
eflWl*Tftt*U JB2HWItt9 l 0b©«t^t % 5 5 

m lleJfo&*-CffcS-r*. H10 6©3 2SRQAM 

©+f- t^x. »; TiiiiOi^-^! ,j TC0H ^ 

01 0 6tt=i>ta.-^>>$ iU-^a 
>*frl\ H5 3ffl-S--if^aiU7'ia*J:»)*(W«jt|f- 
»l/fet.OT?*5. Bl 0 6C*HT««7 0 7 0 
3c, 7 0 3 a, 7 0 3b, 7 12a#^^ 3 
2QAMW-K7XIJ7, »1-1»J1D ,.,©■»— 

£*fo £©?^, ^*^©3 2QAM©-y— 
'^©^-^ttfle^lB^snT^e^-^ftfflv^TV^ 

[0 17 0] ffi*35T5C©3 2QAM©ttaS*SC7?tt*B 



1 
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±6 Ov-f )\s<D?— tf^^U^^lft^T-^So b*>U 

[0 17 1] b^U #28BJ3©3 6 SRQAM£ffll\ 
Sgl-iPgi! D,-iT-MP EG l^l/-F©fi«TVl^ 
j&l-2RSjBDi- 2 T*NT S C^U— K© ffisST Vj£#£ 
&ffU Sg2|^Jf D J T-HDTV©jgi£TV|&3'£>£{t 
fSdiltit), HI 0 6<D£ J jl£&M&g.r V— F© 
H D T V ©•+>"— \f.7,^- <J 7'O^S* s 5 ;i/JS/M" 5 & 
©©, F©EDTV©iJ-— m'J7© 10 

1 0 v-f ;WW±lfcfc U <£«¥&£© L D T VCit 

5. S|10 7tt->7h77^-nt)U<(is = l. 8 
©»^©-tf-— K*i'J7 , *jjsU 01 3 5&EI1 0 7© 
-y— K^^tj TSB«-c-^bfc*)0-c-rc 
[0 17 2] Z(DZtlZ±t). -mEizQtmj53.-c&, 

S^I^^ ^ t : * s liV^«fc^{C*>V^•C#^EbfcS^S^tg*^C*5 
V>T t»#$S$© SRQ AMTj S&iSffl-r S CkCiD, 

'j>& < bfc-9— tr^^'j Trt^^Ttt^A/i: 
©sf3«i-e4')5?^JKt>b<tte)5?^a^i'-b-c-Tvs( 20 

[0 17 3] -&E\Zfe&<D : ri;* KTytumnAx-tt 

nsffi&H d t v&mmii&®.w* t>^>&mm b^sm* 

^©g{I#biH5y$|-t-t&*>ofco b^b*^SWt-B:tJ£ 
3IONTS C^PAL-$>SECAM7J5S;©ti£3fcS©T 30 
*# T v> 5 gff # t) 7 s ^ * ;b§ff«l©^ fcitaSTf 5 d i: 
E±tK f^^HDTVSQSOftftNTSC^ 
K & b < fct L D T V if U - KT- 2> RJIEEfc 5 

ftat-Siffl^iis-e s 5 . imuSK^gM^atftt * £ fc 

» T Vi£{i#G!lH: J: *) & < <Dffl&%*'& bflZ fc»T V 

[0 17 4] HSg(c*(Si?^a^V-HO§fs«6«0 
ja^{±n=2. 5©i§£r> 3 6%t£3fc73 5£t3JtbTi£* 4C 

is* i: £{f #f&©it*0 tc «fc !? * ©# T V#3ft#©»3ftiR 
Atfif*-^. cocfcCJ:^^^*^©**'^ 

IS. 

[0 17 5] $T\ 01 0 7©3 2 SRQAMOIt— t 
^^•;TEtC^SJ:-5t x nfcb<tts=l. 8©S^ 

J;!K &*©£!{ SgtfHDTVglHatNTSCTV 
g§MI©#JM*«*©Jft^£©*f^*Wfc:jSt"Cn 5i 
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fcfcSE'U SRQAM©Dii:D a ©+>— tr^^VT7 0 
3 a \l 7 0 3 b *»a&*fl : CR5ri' *> - fcfc«fc 5 > § 

[0 17 6] £©*§£■ 
n> 1 . 0 

©«*» W±© * 3 3 2SR 

1 <n<5 

il&S. PI«CbT 1 6 SRQAM©iS-S-nfcfc 
Kn<3 

[0 17 7] 3©*§-6i39 9, 0 1 0 0<D&?\z*/y Y 
£-g-TSg 1 2 P£Jf£f#£ S R Q AM7j5££:feV>T> 
1 6 SRQAM, 3 2 SRQ AM, 6 4SRQAMK:fc 
l,vtn#1.0fcLt«fefttt» %±fflli5llC*5^T**0^© 
S&Hltfff SIJSg^JT-ttBft^m^^GjSbfc^S 
BUS bfc****a**W*SS* b < JiiiS^-8?«ga5^(£^ 

eP4,b<Ji®^f^K:t){t> ^n^n^2 5=-^?ij, 
1 ^^jnji- ur*»?8©ea*sc*fflv>-cfia6-rs 

i:, Ha©»jR**»6*i*. PCM»», 5S»*, 

t 

[0 17 8] HJfi^J3-C-l±Ell 3 3tr7n-r=t^Kl 

B#ra^fJ^fi (TDM) *S54:«*#to*'CTDMK: i fc 
S-y-r^-^V^^feSftJt, ECC Encoder74 
3atECC Encoder743bC^ti?t:2 

fttiCkCi!), 4S-9-r^+>*^©««CSft-3lt 
PiJfSe^©-y"^^>*^2:ii^ , t-Cii:* s t-gS. c: 
©*§£\ 191 3 7lC^-TJ:-5^2o©-9-7 r f : -+>^;i'© 
Trellis Encoder©Code gains^^^.T* otV^. pbV> 
KWtt«ifi'i"*KllSW6©iai 3 l©i&W£:la]bT-;fc5 
fc»«Bi&-ri>o El 0 6©->^ >3>{C43V%-Cti 

jgi-i-y-^+- >^^d i-i tmi-w??-* >*)vd ,-2 

h^C5 dB©Coding Gain©M*oltfc®^^^ bT 
v^o SRQAMtt "C-CDM" J;ttft**«lB© 
e-t^^SJ^S^S (Constellation-Code Divisio 
n Multiplex) &rectangle-QAMC|i5ffl bfc*»©t*$)?)o 
I C-CDMttTDM-^FDMiliaifibfc^aibTJ^T-fe 

[0 17 9] St\ C-CDMtTDMftfi#6t3*fe 

^Sfi^*fflV>fe* s ^&«-S!l#'S*S: (FDM) 

^bttt« pgncwfllfflttSiJft*^**!*. 

0 TVflcaCfflV^fciS^ HI 0 8©TVff^-©il^ 
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N T S C *5£©f!^tt* ^ ^ A 7 2 5 © «fc 3 fcMlfc 

2 2Tife5. 7 2 a***©**!; 7. 

7 2 4ttfhgt*g<Siv\. *2^©qF8Jfc»* s& 

^^H*2S©fi*ftFDMK:J:5 2-D(0«ttRt 
^t**»*«*5. £©«*, 0t^t-«kd{Z^©^ 

•+y7'7.2 2ft»lt*J:5t:»i ++ ,; T7 2 64 .j|2 
*+'J7>7 2 7CdfflU**»lOT7 2 0£«2«* 
7 2 IftSSCfcCJ^TasttllttTJSs. ^1^7 

2fe%7 2 ltJ;D^Mfti&'J^4^ t .ig t 
CO 1 8 0) ^iTJKl 3 4Cfla6©*S53 2QAMfe 

fflv^fea^©H*^-r. vm>>*»A(o*ifiait,ifi 

* * V * fc to, BSfflfctThresholdl tt* 7^- + > *;ub ©« 

fiSTheshold2t: Jt^T 4 ~ 5 d B /J*;* < TfiV*. %£-z>X 

4 ~ 5 d B Kffl©l££ «, o 2 « ©PtJiMfflfii*i^-r 

So L*>U £©«^ S«©^©U^;i/*STheshold2 

WT(C^5ttS^S©^rl7S t 5K>Sm2ff%7 2 1 a© 
8*T*n*-fire©£g|5at^ < §{g T . 3 & < ^ j, ^ 

®^lif7 2 0a^Sg T |&<« :5 , jg 2 

J 0 1 8 1 ] L*»U *388J!£ffl^ @io8i: 
w-*-«fc3fc*r*ia^7 2 0tC-CDMti5»6 
*V5 3 2 S RQAM*«ntif^ + 1 o f A* 

6Kfctf**©j«fl>fc©tt$. ^ 2 mmi U3 2S 
RQAMfcU *^+>*;H of B©B«ftJBip 
*©Hfimerdiold2t:*fc*« 0 f 5 fciiMf U^btfTh 
resold- 2 KT#oT*£®T*§&<fc S „ mmm 
«Twr« - 2fi<HB7 2 1 a©#i;fc!K *^ + >^ 
^1 of BW7f ^>^A« T . g5f - feglg 
tt**»>«&&V*. «oT»2»J»C^ T4Hjr<0A 
^■*#Th-2 0S9u^n:^TtSfTJ»4J: 

[0 18 2] -SC^yf^^t^^^ 

seat- ;*e,K:HM©ft#iB*, 

^©•y-^^UT^ASStV^a^^^s,, • 

#7--* ©^ y ^-^©figfctf $g£ a*i-S c £ iz «fc 

fetfnJijgfcfcS. »2IS97 2 1C, l*]«©f^*ffl^ 

*#10 5 0*©tt^ 5 2 5*tMt, C-CDM 

J: ») 7 7 5 *©•*- 1 ij So 
[0 18 3] C©«t5t3LT> FDMfcC-CDMftia 
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£I&l7T& iV\„ 

C0 18 4] JfcCTDMfcC-CDMSIiJSi^to^xtt 

Vfe^ttt*^!li^gq 7 3 2 ilVk*m*»7 3 1 # 
**. 3 2©fs^U^;i/*sfg^^i:i :% - 

*¥«Msaas 732 ©mm©* wMKHjou d * 

357 3 5, 7 3 5 aC^tlSJ^^-B-csja^igj^^ 
D*h 7 3 7, 7 3 7 a*»»tTt.H«©« r jR#» 6n 

So 

tO18 5]illOliC-CDM©JII0^^ 
X, 01 1 lfctl 6QAM©ffi?U|g©C-CDM©3- 
KWDSTHftwU El 1 2(i3 2QAMifi5Uig©3 
20 -K»i)StH*wt.HllO, llii:^tiol: 
2 5 6 QAMtt|gl, 2, 3, 4f7 4 0a, 740 
b, 74 0c, 7 4 0d©4o©Jlt:a.|*e ) * u ^ 
4, 1 6, 6 4, 2 5 6^r©Hr^y> h £jtt3 0 Sg4Ji 
7 4 0d©2 5 6QAMOff^-K9-n 42 d 
tt8bi t© «1 1 1 1 m i» T . fe5o - n ^2b 
i ■tto4o©3-K!7-K7 4 1 a, 7 4 1b, 74 
1 C 74 ldt«fflU #»K 2, 3, 4jg740 
a, 7 4 0b, 7 4 0 c, 7 4 0 d©«^*« 7 4 2 
a, 7 4 2 b, 7 4 2 c, 7 4 2d'C*« "l 1» 
30 Ml- -11-, -ll-*«i,3T*. *<LT* 
2bitf^7?t>^t6^ tw+>* 

S^Hl 1 lttl 6QAM©&9UK©j|tttt&tt9|>B 
HI 1 2tt3 6QAM©«aKEfcj5*-j-. C-C 
DM*«fl3*attaAUfc*©-e*5. ttoTfE*©fl 
(F DM) *BIIIMMH£S*3 (TD 
M) fceft^btictctj,, Sfctf 7*+ 

£3LTC-CDM#£fc 
40 iUKfLU^b^^^-r-gS. Rectangle-QAMfc 
ffi^TC-CDMftKWbfe**, fi*£*«?fl,<z>£ n 
*55«*tfft®»OQA»«>PSK, ASK, ^LTMI 

So 

[0 18 6] «Attiia<D8PS-APSKffl*7^ 

>^-;i/ 1 ©X7- ha 

[0 18 7] 
[ft 4] 
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40 



[0 18 8] 2 (DP e 2 -att 

[0 18 9] 

[S5] 



* [0190] 1 6-PS-APSK (PSi) 

[0191] 
[&6] 



Pea-8 = — erfc I J 



(Si+Sn-1)6^ 



[0 19 2] 1t7*5 L ^>-*>;i'2©3i7 — U— btt 
[0 19 3] 



* [g&7] 



Pca. 1 6=J- crf c(^VJ-crf C (J^U^erfc(J^) 
4 V 2c y 8 I 2o / 8 \ 2o I 



[0 19 4]'-y-^-^>*;»'3©: 

[0 19 5] 
[»8] 



Pe3-io 



2 \ 2o /I 



[0 19 6] T-gi-frS. 

(SU£0>J4) J.M.T*fSB^©^ 4 ©— ^Iite0ijfc:o^-CHB 

[0 19 7] 0 3 7ttHM0M©:£{*©^;*-7 1 A0-t-a5> 
2. o Xffiftl 4 tt&tfiffl 3 TJ WLW b fc£5£^g £ttl±;Ki£ 

7>rt2 1a, 3 1a, 4 1 a#flUhfii£ffi7'>7 1 :>- 
K fc o TV^ ;&©*-£•;& 3 o ^©flb©»#a:*^ £ < le] 

tT-fcsfc»a«-r a taw* ssmfimtsi 

&»k $^©^fs«-e#ic#fliQAM^bfcii^-ea: 
[oi9 8] Lt>v*ftw<D&mmw*m^tzm'g>, m 

3 7©«t-5t:jaffijaiHT>7 1 ^2 2 a#2s5&l£{a*£ 
2 3tt^6 4QMA^<I^t)b<H:^l 6 QAM 
gf3{s^££<f bT 4 P S Kt- FT-«^bSg 1 =r-*? 
5iJ©D lfi^SrS^SOT-NTSCCTVfs^Wf 

nso ^T«ii*a<T**Ji?tfcreTVM**M 

[0 19 9] ^Ccp8§l8lt7'>7 1 ^-3 2 a^5i2S 

4 Q AM{I^A»£Sg 2 5 s -* JUfc* 1 ^—fraiSflUlU 



[0 2 0 0] -^s 3ft8§S5tCfe2.^jSig^5JS©7'>7 i ^- 
4 2 a * &o!B 3 £<i*S 4 3 6 4QAMI 

20 ^©«HtC?£#&3il«-e&Sfc«>t81. 2, 3. 7 s -* 
WD1, D2, D3*aWUH*»MMEHDTV«*a» 

— H D T V T- &#tC § 2. o 
[0 2 0 1] £©»^H*i[©Elt#iSttBI3 4, B 

35, 03 6©E&ffl^TB#IH^m&g£Jli£»iEB£ 

6 6 V+^/S-eWUERA't) DfflS &ixTH*»*D 
lfi^CNTSCOLltHlft^C, D2if 
c ^ j f t >^i/OM 1 CHDTVOM®iS> D3 
30 ©^©JBl^-+->*^OHltiB3l5jlP«flEHDTV©2l 
^■«*ftE«-r*i4:«cJ:»)NTSCfcHDTV4:jH« 
^KHD TVS |a]— ©?■* >*;i>-C2lfI-#-5 c i: § 
5. £fcEI3 5, S3 6©«t-5tffe©^-V>^;i/©D 2 

HjH©H D T V ^aXffttSH D T V#ttSST? * So 

[0202] ju±©«fc?c5v^ffi:iM£©&* 30©^ 
s>*;i>T vife±;K*S£ l o©-^* >*;i/*» b < teffe©^ 

40 |*3S©TV»fift4'IP«lS"e*i*itf» J:»>]£«H©*M* 
T-SffC # S- V> "5 5 o 

[0 2 0 3] ^S^JI/MLhOiSfcbT 1 6QAMfcfflV* 
fc6MHz©flf«CDHDTV«iS«* l «***t"CV^. 

u*uc*ie>©*attNT s c i:opsitt#ft^fc»H 

U*fi4N T S CCfflf t >*^taffltif 

*X h^5fi©»ffltf«I«k-*^"C''^. £fc 1 6 QAM 

©»■&, eat***- vz^vTV&itezztv? 
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J0 2 0 4] ®5 2 tt ^^ Tt 

7o!f^-i^ HDTV ^ ST "^ s «^ 

tU^r *° 7 1 3fc* 

T S C«©fi*te3M*IWWI ? Q , ^ 

[0 2 0 6] CCDtth- ^WTJtt^u^M^sy 1 

!SIiiin? HDTV * ,NTSC *««'**^IB 
£fi^-i TOt ^*** 2 »*W7 0 6 

[0 2 0 7] *3^Sj» tt HDTV#g» 7? * TU *. 
10 2 0 8] uun «fc 5 c UTflfi^st i 
^^^T-liHDTV m(:J;6§(|T 6 

5S^r* HDivfc,H «»" 

«tt«fc*t,T, NTSCTV©affil?4M*«aMlT* 

to 2 09] *fc2w« < o ffia s^ tflv , 3t ^_ 

^S^t^T-tSc HDTV^HDTV, NTSC « 
ftft*N T S CCD 3 , 0 ^ WI:M U ««? 

^ < sfe^ RTtgr-fe o & » i mmwz i o 5 x-m&mm 
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ro 2 1 o] *csw*^*^ B ^ attt1tft 

»^_H 5 4 ©ttSttffiHfc:**- J: 3 fc: b 
fcgf«=F«a«7 1 3*»*§^&«,HDTV05M|Rrie 
W7 0 8ttt*C/W< 4 , TLj!5t *-e^y 

TO 2 1 1] fttBSSi:*^©^^^^^^ 

-«B*HDTVU^TttSi«T?S*^ NTSC 

7 0 5 LiU t 7tD^ 7 ! 1 ^ 6<ottSftg 
* HDTV*, NTSC^^g t . ?&K 
[0 2 12] W±©i-5CRH5«» a6tt<0JB ^ ^„ 

*T*i»*A« ft4 . HDTV/NTSCTVoaa* 

£1^-*^ 

» 2 r-*m>m^&(Dmmitmm-fz ^ t c * & H 5 

40 ^^^^^NTSCO^nJtg^^^^,^^ 
[0 2 1 3] @5 6 fit, 

«^©tt«R«iass?-r. ^©t§^ ®5 2tm^mi 

*. Steli^t^^gSfeft, HDTVSCD 

©5«Biffi1W«7 0 2*-ffifi*T?**. 
50 [0214]* LT Pii*©*®!,!^*©^^* 7 j 
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4 f JiS V ^ IZ J55S * S It 5 »ilS©ffilRH40 T >?■ 

y 9- ^©tgisn4©# [Si £ 5 y 9 ji/3K&ja®«fi£ n 

TS CT VCDSffiT-SflT'tSo *fc^tjav>*BlqHt 
©7 >7^ *ffl V^cffl^T >y^-©»lSitt*lRl £ & 5 £* 
&®©S*t*H D T VCDAift-eSfflTC ? S. f£fi¥&S§ 
flMJ8B1H«7 0 4tt, T-^-D^TViKiSC^CSfsnl 
|g«M 702J;?>l£<&»>* R»©ttiaHB©filMMES 
«^II6«*7 0 4 a©ft£1Htt7 15, 71 6T-»±T> 
y*©tBflttffl#[ac*a8[j^©M#NTSCTV 10 

[0 2 15] ipatJ^O^y^^aSI©*^^ 

»jiaa»aK:j;5i£^-K^u7©HDTVflca*« 
*aft«ffl-r«cj;!)«**a4:raea©i£^t6H©H 
'irieTf*ofc3i#«i«*ai-&JiM*fc:*v^4»NT s ct 
»»ii**iiicH^rafc^3»*#as. 20 

[0216] (IIM^J 5 ) *i60iJ 5 tt*ftU§&&rtiXII 

& a s K#Sfcfflv*fc»^©siJK«-T?a6is 5 7 a 

flMW5©4tt©ASK«9fB*jaiEWS*wU 4o 
©<S?£7 2 U 7 2 2, 7 2 3, 7 2 4**o. 4<E 
©t§£r2 b i to**— lfflJH'CaiSJlfctf'eS*. 
{1^7 2 1, 7 2 2, 7 2 3, 7 2 4 *0J;tfcf 0 0, 

0 1, 10, 1 1 t*TjB**SCfc*«-CSS. 

[0 2 17] #»»fcJ:4flMSeja*fT"5fc»fc:, H 

5 8t^-TJ;dlc,-fi^7 2 1, 7 2 2*io©y;u 
-/o*t)Il©fitjl!l»7 2 5kUt»V\ OTi»7 30 

2 3, 7 2 4 fcgij©40l/— 7, % 2 ©ft^S* 7 2 6 t 

jgg-r*. j ebT2o©m^p©ra©F^n*^ia© 

fi9jSl©IHIIH£!> /£<-*"*. o*9OTA7 2 1, 7 2 

2©RgPH*Lfc-f Skfl^7 2 3, 7 2 4©raHf±P] 
&L"CAV^ fs^7 2 2£{a«£7 2 3©HPSL 0 

[0218]^D L„>L 

kiKS-rs. cft##*iB©»Jiaea&S'*yA©»« 

l*Wt»U<ttfifcfl9fc:L = L.£«eoT4>JSl^. 4C 
[0 2 19] ^Ut05 9 (a) ©«fc-5 2 -3©{t^fj£ 
#CSS 1 "r—ZMT) i© 1 b i t <D=r—$ &tt&£-&2> 

«*tt*l©e*jSlW7 2 5*0, 
©{a«Ml»7 2 6*1 kSitfttt, SB 1 5*-**J© 1 
bitfflOTfffiifSS. fcfc^T*— *5UD,©1 
b i t©fB9**fl^W©*©2o©e*jSl»C***&S 
«*K, 135 9 (b) OiiCfl(W7 2 1,7 
23*D s =0fcL, (lfjS7 2 2, 7 2 4*D,= li: 
^fttfM^^—^MD.©^— ^fc^-CSS. -©ti 

2 b i t/i/>-X)l£t£Zo 51 
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[0 2 2 0] c©J:^C«9jftltEB-r4^i:tJ:»j, 
«fttfl6*©*IBBie^ja36p5Si:*tof ttJfev^. L*»U 
5=—*jijD,ttli£T * 1 5*-*MD ,fcfc 

jatt^-f x^»easse*cj:-t), ^otjsiiimu 2 1 a 

7 2 2a, 7 2 3 a, 7 24aO)£v^it^WM 
ttC4MK-T4. £©*-3&»^ 11^7 2 1 k<l^ 
7 2 2, 7 2 3t®*jftl7 2 4©EJM* t *L<& 

rp£ 5*2^-1 *JUD a ©;c9 — 1/— hiWM&CiS 
<i&5, L*»Ua*»&W&#&*5fcit9j&7 2 1, 7 
2 2©^;i/-^i:fl^7 2 3, 7 2 4ffl^-7h© 
BHIttWC**. o*DM1©«*jS»7 2 5 *1162 
©«9jSI»7 2 BkOKSWC**- -©feto> SI? 

So 

[0 2 2 1] d-5 LT 2o©pgJl©-7 ; — *?JD,i:D 2 # 

sxJWirc fctss 1 5 s — * ai d . k is 2 w d , © a* c / 

[0 2 2 2] El 6 ltti&£«l7 4 l©7o-^ifA* 
357 4 2fcfc!f§l7 i -*?'JA*»aS7 4 3^2r-^JA 
^jgJ5 7 4 4*»f,gfEK£ft£. 8fiaiiS«^gl6 4ipf>©«6 
i5l^ttA*aJ7 4 2*><3©{f^*«yiSB7 4 5Tf*i:» 
fcAafi^C 7 4 eCtfVvCJfirfrSaBSftS 

£> C 7 w 7 4 7 C «fc D aWKWIHSftV S Bfi9<5© 
ASKfi9k«:!)Hi*»7 4 8*6tti**ix*. 

[0223] cc-c7-f^/**aaibfc«©ia*«0Kt: 

OV^•CiE^'S. S6 2(a)l±ASKKfll1g9©n«QR^- 

3^Blt*fe5o E©J;-5fc=** l J7'©WWCffl«^#a 
5. iOfi«7-f^7 4 70^H^7'ffl'*B 
6 2(b)©i2lftfI^-7 4 9©«fc-5K*-V- UTE£^-*'i>b 

auxJt«©«»»ftJRt)**. cn*vsB^I^i:v^ 

«l&n-CV>?>. E6 0©ASK{f-l-tt7C*2 b i t/S' 
> * ;UT- 5 v S B TjSC * ffl v> S k PI— PI iStK^t- 
1 6 QAM© 4 b i t/S<'>*;i'£*B^1 _ Stt?fi£* s fi 

[0 2 2 4] SCT'D «>»^El"?:-7r;-rSl5^7 5 

1 TttaLhOTV^ 3 2 a-eftltfce9ttA*»7 5 
2SJST, f-+>*;i/«lRK:J:!)ir*f*RlK«JSS7 
5 4*»5>©fl^k, S^S7 5 3(Ci5V^Tlg^^n, (S 
ir>H>IHI«*BtC«**n*. *tC^S7 5 5tri5V>-C 
I LPF7 5 6CJ:t)'<-^^>I*«*k«c?) 
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*»JB£S7 5 7lZ*.*)i%l7:-*V}D l £m2zr-* 

[0 2 2 5] *C£©i3fi*teS«li*ffl^TTV«* 

©rn,y*|aT!fcS. HDTV«**©KflMfc£ T V« 
^tt*lliHfc3:>=i-^-4 0 1©A±>S$4 0 3tA^3 

«k»K H L V L , _H t V H , HhV,, H,E.*OWTVfi 

H3 0ftffli^TKlHLfc©t?»Ll^ijl|tt»l6-ri. *> 
***l&TV©^ttffilt*4 0 5C^T» MPEG? 

^TSm^S. JE*S$ixfe4o©ia^7 ; — ^tt^-gggg 
7 7 1 t«toT^l^-^JijD l i:^2 7 J -^?iJD 2 ©2 

H^fe^li^l^-^^jt^inSo ^/5«© 7 4 1 CD 
miv- *m*>*j&7 4 3 i:^2^-^5ijA7jgB7 4 4 
fcA*$ftffirfjgBHfc5W\ VSB?©ASK{t^i;fc 

[0 2 2 6] iffl^^^^TVfltaSOTVgeW^*© 
:7Dy*|a#ia6 5f$5„ Jft±T>?^-3 2 aT-gff 

u&tta»^ttTvaaii7 8 1 ©*©g{i8B7 5 1© 

A2;a57 5 2 fcA7j£*i, Mtt1KH»7 6 0K:j:D5»S 

*U ^l^-^?'JD 1 i:^2 7 ; -^?ijD 3 ASB^^n^l 
*3»Jffi*ffi7 5 8 tm27-*vmtli$7 5 9*»£ 

*tt*(l«7 7 6fcAA*n*. D,e^tt^« S 7 7 3 

7tJ;r)^Si$nH L Vtffi©J5K^tt^lA^g|5 5 2 It 
A*»£ft5„ flfcertt^jaS7 7 8fcJ;e»D,e^fc^iS 

*n»2-X*fflJ5-3-icA**n*. m2m^^~y 

tft^T* 1 A*»355 2 1 fcAofcH t V l iE«fi*HU 
* 1 fl»S» 5 2 3 K«fc & HLVLfi^Cflffigr^Bi^^ 

»5 4 8fcBlfJt**aiHl»7.7 9ta&na. tg©T 
Vfa*#HDTV«*©*^ H t V t fi9tt7^ K©N 
TSCfefWD, SOfWNTSCOTOS^, M 
PE0lO^a&NTSCJ:t>fl(ft#fiv%fi««MtTV 

[0 2 2 7] ^©K«HTtt5EOWke^ftHDTVfi*J- 
fc»«l,TH<5&to, HLVtflftt^YCNTSCfflT 

*ltt 1 6 : 9©HfiJt*©£gai:dffi7 8 0£:frLTI!* 

«m*4 2 6tuxai7j^s« *>u TvcajHT^^ 

*Mt#4 : 3t-$Ji[f, ®i®]t^SI3SS7 7 9ti 
t> 1 6 : 9*»£>4 : 3 ©@jE7';*-«> hit© l/* — at* 
**J£5S*1*--f K^*;WBSCfcXJeLTffl;l!jffi7 8 0$ 
^LT«Mfcffi*4 2 5i:LTt±J*1-S„ 
[0 2 2 8] -J5s 5 9*>£>©Sg 50 
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2 7— *3*JD a fct, ^JSSgp T 7 6ffl^-J5KS7 7_8fci}^ 
Tfl««7 7 7©fi*fc£jaar*u ^2lffl^rj-^© 
^2A7jgP5 3 ltX**tl» t>JSI!e1SS5 3 ltJ;f)H 
uV H> H„V L , HKVH©ffi»«^C^(t**iT#^IB2 
ffSSffi5 3 5, Jfi3ftjtflS5 3 6. £4ftA0C:j£& 
tls »«*nT7c©H t V B » H„V L> H„V„f=^i:& 
So £*i&©te*fc:HLV t fl^fcini % ®i^^gC5 4 
8{"A73^*i N ^Jt^nt l"=>©HDTVM^i:35:!)ttJ 
£SS5 4 6 J: &HWjS*U ffl*«7 8 0*^LTHDT 
10 V©lft&{5^4 2 7tbTa373$n-5. 

[0 2 2 9] ^©£ij?jg&7 8 0tt»2 5 s -^J»jffiAflJ7 
5 9©£2?«-*8|©|g>fc D4M&*tJgf5 7 8 2 

»« U^i 5 - U - h V^tt § »fl«j C H l V 

[0 2 3 0] fcLh©«fc-5fcLT, RHHSK^©^^ § 

—*&lCDm%ifim£.-Vg2><DZ\ HD T V©„ a n ttfSg 

!0 SfUTtt, *l5*-**J*Wifcu;i©V l H t «*fr& 
(S»«*fflTV»^fcaj*-r«. ;©ittJ:5, HD 
TV©ftffi^L<ttNTSCTV©affiTfHI-»tttJ: 

[0 2 3 1] £feE|6 6CTVSiiffl7D-^l0«t 
?Kfgl^-*?ijai£aS7 6 8Sltfcg«*7 5 1©K 
tfift»^"i-* tSflWIttSB 2 5 s -* J»J* J;rfH D T Vff 
**at>ft<Tt.J:<3fe5&tt 1 *ja3bs^rl3K:H:lB|«Yb 
T-£5„ iU&^ri-^— fcfc (H3 1) X'&WLtzmim 
«T3-^4 2 1*ffii^aj:K ;©|^N T S C T 
0 V©fflfir©lj^AJff t,^ 5o HDTV©S{iTttSffi$ 
«teT?*ftv%*«swa«©3^Mt>crtiK:s6;<«:s 0 & 0 

Ti£<*ai-*Rrtttt*»*5. 0 .c©5<X5 l ATftttt3|6© 

vmmw&mn zzt^? &&&& % . 

[0 2 3 2] H6 7(D£?temmiZ-f itPSKfi« 

«w-r5*fl»Ksw9«ifcASK«9*«ti-r*ji!!±a 

^§/M«S©«ltg$t,ogff^^{3iS|J5gT-§5. C© 
*§£\ *M7>y^-3 2*6S«b&PSK«^tt»ji 
g§7 8 7*»6©m94:«'&S7 8 8tC*^T»^S*i, 
fi^ffl*»fcffl»SilTVaafl|7 8 1©A*»3 4C 

E6 3T-SJH^LfcS^§§7 5 3fCA^^ti. 
S. ^MTvaa©#^©5=-i'>^.;u©<gv^^{c^ 
&£*lfcPSK, t.U<ttQAMS.9tt«««3 5R:j: 
5 7— **|D, % D 2 #«^£ft, 7>SSa57 8 8 5&^UT 
m2W&^>?-y4 2 2fc«fc») % HMfte^fcbTS^ 
S*U Hi^g)57 8 0 J:>){±J^^ns o %±ffl©T 
>7-r»-3 2at«t»)§fi^nfe7 r ^^;i/%±ffl[^t7 > 7- 
o ^Mjgtt, A^gB 7 5 2 CA***lH 6 3 X-mW Lfc 
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mznzo T^ji/ttis©*^ wmnsssi 57c 

iD^-^^JD^Da^fl^? n*21Mfc5 s 3— ^ 4 2 

8-8 c * ?> AMtansnfcT^D y t ve**»ma» 7 

8 0 J:»)ffl**n*. 0 6 7©®fiK£i:2>i:iIl§r§§7 5 

sKe*»*fflv^&»^ AMawofeftfie*©^^ 

jK£kP«©t*i£S§7 55kLPF75 6^©Sff(H]liS 

[0 2 3 3] Sfcfc, fEJfi«-ett4«©ASK«*S2o 
0)?)\,-zr\Zft\L D„ D 2 ©2J1©&1 b i t ©PBJf 
SfiiJI&tf^feo b*»b, 0 6 8©<fc?£8{B©ASK 
ffiMtfeffl^SfcD,, D a , D 3 ©3J1©&1 b i t ©W 
*SMsiSSfT'5Ci:* t T?*a. H6 8T?ttD,«^©fll 20 
§)Slif3fA7 2Ui:7 2 1b, 72 2at722 
b, 7 2 3 ak7 2 3 b, 7 2 4ai:7 2 4b©2{Ko 
*t)lbitt$.5. fclCDi©«*j&tt<B*J»»7 2 
U7 2 2, «9jSl«7 2 3fc7 2 4©2«©lbit 
D 3 ©7 s -^tt^fi^S¥7 2 5i:7 2 6© 2 
f»©l b i t tteZo Cl©«£, 05 7O4o©ifjS 
7 2 1, 7 2 2, 7 2 3, 7 2 4 *«2 *rffl«*A7 2 
la£721b, 7 2 2 ak7 22b, 7 2 3 a t 7 2 
3 b , . 7 2 4 a i: 1 2 4 b Cdtt b, *^-r©lffl© 
ffiBfcli-rckCJ:!) 3JB©MJBffle*tfHll8i:«!ft- 30 
[0 2 3 4] d©3S©I^BSe^'>^^A&fflV%T3 

»©*«eaftff ^ - t&m&m 3 1 3 -com bfct>© 
•e«ff©Buv^»wi±**i-ft. 

[0 2 3 5] $-rHSS0!I3T*J±0 3 0©io*®^> 
n-^4 0 1 fciftfiBbfc**, H3 0©^"oy»Bltt» 0 
6 9©«fc-5fcft£&;L£-ka s t'£So ?3&«±3:<l3b 
T-feS*:»l5iWtt*BS^S. £©«fc-5fc:, H^>=> — 
#'4 0 ltt-«J-7/*> K7w;b*3¥©BMfc©#*i®&4 0 
4, 404aS2o§o. Cix^&^SSI^ 7 9 4 
i:, 07 O©^-lSSC©^'a>y^0tc^-r. «t-5C lo© 40 

#*E»ca9SB*M9 , TJ2 0a'rcfcfcJ:&0ttSfi | J 
4 0 

B#^m«SdSS7 9 5K«fc»K RMHUMifflBSivtfl* 
E8&4 0 4£<fc»), H H V„-H, HhV l -H, H l V h - 

h, HlV l + i©4o©fiK#£#i*e>ft£. c©ttd« 

^-(-vf 7 6 5, 7 6 5 a, 7 6 5b, 7 6 5 cttl© 
<4B£i&!>, ffi&fg&4 0 5»C, H„V„-H, H K V L - 
H, HLV„-H©3^>©{i^&Hi*>-*"S» bfrb, H L 
V L -H©(s^»i^^ vf-7 6 5 c©ffi*J l*»e»ftlBlllS 50 



§IM7 9 50A*2^U t&21M *JI>-3*D 
B##fJ5QS©£#B#ISK#$[aB&4 0 4 £3£&.tl#8S50 ! 
S3*lH„V„, H„V U , HuV», H l V l ©4o©«»C 

a-tt&ftfcHasft*. »2*'f ❖^■ctt^'f ^7 6 

5, 7 6 5 a, 7 6 5b, 7 6 5 c ttfflfc 2 ©««£« 
£>5fc«>, 4o©fi£#ttffii®a5 4 0 5~.2i£*x£. d© 
J;a^bT07 0©«i«ftfc!)fif«'t!«ai"*^fcC«t 

[0 2 3 6] &tcci©«fc-5&3jf©Pgli5!J©ii&e3££ 
ff -5 £ SfflMHHfc: 3<0H3 3O^os»*BtK 
B.Bbfc«t-5&, BHfc^a-a'Wj&SfcfcS. ctift, ft 
£07 l©J;3fc:7Pv*Bli:&5. iOaiE* 
ttjt^ *©©HU«J«©^riiS5 6 6*5 2-D#ffifSC 

[0 2 3 7] dftfci:07 2©«fc3fc*lJ*fci:&4:BI7 0 

®^Mna»©»^fcra«c b-c i offl^-c^it- g 

S. 07 2€:i5iB^-r? > t, 5o©*-fv*\ 7 6 5 a, 
7 6 5b, 7 6 5 c, 7 6 5dH«tt), **\ 
yiK-tS^Ts ^-fvf 7 6 5, 765a, 765b, 
7 6 5 c©A2>#l fc«J t5k, »H*ft» 

5 2 2, ®2fffi^5 2 2 a, »3#ftS.5 2 2 b , g 
4{$SSB5 2 2 cfrf.&^HtVL, H U V„, H H V L , H 
hVh©©^**, »f*^UT6*S5 5 6©»l61\ 

<fc *) tti^7 UBl57'f 6 5 c©A;fr 2£i£kti5., 

c©s*^f3^t±*>i:t.i:, nzmm.m.mmmmtftm\,tz 

HiVt-HfiRfl-OflWCfci. &©*-f 5 >^2C*SV> 
T, 7^>?f7 6 5, 7 6 5a, 7 6 5b, 7 6 5 ct± 
A2j2fcHs0#t>5o d-5bt, ^ftttH B V,-H, H H 
Vl-H, H L V H -H*bTH L V L -H{I^#1§rfi£§§5 

So ^©ttfcW^tt;*^ v^7 6 5d©tt*2J:»>ttWj 

a$5 5 4A»p>ttj^3$n?). 

[0 2 3 8] C©«t-5£bT, 3JB©fflJiSU!caftSte 

-TSJi-&Kf^i!l50®t^5 2^©-&fiKi§«: 1 trlz^Uf 

[0239] $-c,^©^tt,i-r^-f ^>^nc*v^ 

-CH„V„, H„V l , HlVh. HtV t e9tX***» H 
u VL-Hflre**Jfc***. ^^^.V^lkS'J 
©^ra^'f 5>^2t:*5V^■r, HhVb-t-H, HhVl- 
H, HLVH-Hk±B©HbVL-He9ftA*3*. « 

2o©y;v-7 , ©{f^-©^'f 5 >y*T?>1-'i>S* J S 

[0240] *u t»i:4>i:^ A*Lfc«^©±E^«- 

©^-< i>^©JS^*s®-^tV^fc^)m1fibTV^SS-&^± 
^raWlC^-SS-rafett)^^ -v^7 6 5, 7 6 5a, 7 6 
5b, 7 6 5 cC^*yt»lt»«U WHIMSWfi-r 
SCfc^SkftS. b* 1 b^ff^©j3HIfi^*07 3 
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[02 4 n 07 3<Dmmm&moD i 

^H t V L . Hl Vh, H h V l , H„V H ^^,; 
V * D 2^^ Hl V B -H, h 

[0 2 4 2] JkfcWWtoflijMBc^^, - n6<0 

■■»■***. £©HK:*ht, ^©(^j^ 
*811, 810a, 811b, 811ctafitS ; 

IIJ ^^ 812 ^ LT ^^*SP5 0 3(;A 
1 ^>»*» 5 0 3^ n , t4! ^ * , ? J ™ 

2 - 6ttHDTV *^"*^WHK 

C«^fc*aS^«H t V L «^*H t V l . (1) 

* 1 J?®**?****--* « 2 1 wmizm® 

!„ „ ^l^ + >^ ;i/ ©HDTVf^D^(^1- 
3H L V„, Hh V l , H«V,if|iD2flf© ? -^8 2 
la, 82 1b, 82 1 cC&Stffigl-s. tsti 

i«*2^fl® 5S "* , °^ Ctts,j<oTv « H<D * 

* 8 2 2, 8 2 2 a, 8 2 2 b, 82 2 

[0 2 4 4] 1^ B7 60« t Dl WCt ^ 

8 2 1, 8 2 1 a, 821b, 8 2 1 c Z$>misXt,® 

[0 2 4 5] 07 7 It, MKNTSCi:HDTVi-S; 
*«flEHDTVfeU< tt% filMMENTSCfcNTSC 

1-c ®#&jgNTSC£:NTSCi:HDTV© 
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Wt«atiH l V l flWr-* 8 2 1 tBI SftT 
<^*.'X, NTSCO^jRe^jfesHLV,, H„V L 
H«V«0*««.©fl|^ tt f ff _ 4 , 8 2i af 82 1b 8 
2 1 cOffi«Cffi«**iT^*. HDTV©a*pVc 
fc5H L V„-H, H« V L H, H„V„-HM^tt^ 
8 2 3, 8 2 3a, 8 2 3 b fcS»3*iT^*. 
[0 2 4 6] iiTtt, «*«2TK«HUfc 3 i5-|TjE 

10 *«5l:ttH l D l ttD 1 fito t<! ,D 1 . lf+:/ ^ tfl! 

^TV^. D >*JU*mMm 2 T'i^fc «fc d C 

cifc^rKJWttfti ^ agi48ox ^ - u _ j. ttfi ^ 

«W)T-*8 2 1a, 82 1b, 821 C J;!,C/ 

fc#^T*fi*Wt*©NT S CT VOftffi-csaft^ 

20 h©«jfcT?*&«^ D.OTc.Hcd j,^,,,. 
fcS:?-* 8 2 1 J±D ,-,^+>*^fc fe5fteD5S _^ 
82 1a, 8 2 1b, 82 1ci!)Siitt S cai< 4 £ 
MSnT * 5 |» 2 T-ig^ 

[0 2 4 7] *t, D'S^amMKltiiimXHZDM 
.^^C/Nm^st+z. «, T , *K*«©c 

30 ^NTSCi^^^^ cAtet 
^fi^i^TttJD^ Hl V H , H„V L . H H V„# 
3£ NT S Cflf <f#B£ T . | 5i? ^ C/Nfft 

0^^(t^liH t V L (:MtH L V H -H, Hh v l 

h, n*v H -abmftizkibRDTvm i *im£ 

9 0 ©Stett*««iat:3%t- «k d iz 2 « » 6 3MIZ&* 

„ n Jo 2 i 8] ^ TH78tt H7 7©*l«E«©»S© 

2©7D,^HD3 ft?© jg 3 A*g(5 5 5 1 * * v ^ 
fcflifie{CEi7 4 (a) ®^D W ^H©#|« S iDit&#j« 

[0 2 4 9] IMP*KWr*i:*-f - >^i CSMU 
5 2 1 J: » D 1 A3t7 » 5 3 0 «fc * D 2 fif? 

VXtiZtiZ. HtVH«t©#««.tt«flBfl«7C«-|||*nT 
^8 1 2fc.fci>«r*S5 0 3fc: 

H*ffl^^TttlB•^-*. *-r^i^^>^ ;l/ ©H L v L © 
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JBI^+^WDHlV,,, HhVl, HflVH^^Sta^F 
ft, >W 1 2 a£rt-LT\ £j£S§5 5 6©ffi£© 

Aaaitxasfu ^jsMfcssfu srH.VL-Hfi^ 

tfl^&SftSo C©fi^tt*-f s»*7 6 5 aCfctJ* 1 * 
t,^>f 6 5©A2j2CA*>£ft, £-f£§§5 5 6 CD 

H L V t AftSP £ \t> 2 ft 5 o 

[0 2 5 0] ^V^ldfc^T, 07 7©B$Pa 

iEe0KijVr«}:-5£D 2{I^-£DH L V„-H, HhV l - . 
H, H„V„-Hff^A*$ftffftgl5 5 0 3t<t 
£ft, ^8 1 2 afc^bT&M^tf^fi&ggS 5 6 10 
(Dm^<OXtHZXtl^tl. ^J&iQJISftHDTVfi^tf 
BitiZtlZ* uCDHDTVgfli^-f >y^7 6 5 a©tH 
2> 2 J; ») titt±»SB 5 2 1 ^^bTHDTVff^Ui^^ft 
5. ±j£©«k-5C07 7©B#MBBgtJ;!}^m-r?.ci: 

^•Sa&mtf&S. &*>\ E7 7tt^fKiaSEIT-ttD 1 , 
D 2{i^©2 o©I8Pg£fflV^#, BuJECD 3{!^§&ffl 
it&<g&gHDTV£J)Q;L4o©|igJf©TVj&j£ 

#-<:.ft2>. 

[0 2 5 1] 07 9fc£D 1 , D 2, D 3© 3Jf ©IfcPlPg 20 
fSEB0T*35>£o EI*»t>0.Bi>>ft«fc-5fc|5]— T Vf^V* 

X, 08 Ol±07 8®7o y^H-eifclEL&gftfcStwgS 
3A2JSS5 2 1 a4ADifcSla«i-C$>5. 07 9©B#RS 
IEfiC<fc fja^-TSCiitCt 5, EI8 ocyny^H-e 
m-T J: 3 fctSmfcteJaT-Sfg^tf^jreft £ i:^ ofym 

[0 2 5 2] l&flMi, 07 7©8#HIJB0s 07 8©:/ 

08 ico^raiaB0oi-5 cd im^±xcom^ 

r-^ 8 2 1 

^gij^— # s 2 2 © 2 o©^— £ iiT 1 — ^ 8 2 1a, 8 
12b, 8 2 1 c(Clt^T^7-ITiEt6*S^S«>T$> 
5. Z<Dtztt>, ft©^— *Cifc'iTPWisW(8<*:oTV'» 

s. iuieo«t^ic%iawttt-s-e$.53!) s imaa*jict±2 

Ji©|i&JH5j££:&-3-t^5. X. #*&^-\'>*JH©7 : 
— ^0DHCS'J©SSa^> 2 O&Jt 5 — * #i&A£ft 
TW£. z.(Dtztb, &mmWT">>) 7 
!K 07 9 ©B$fg|@EB0i:l5] ft 4C 

[ 0 2 5 3 ] 08 1 ©B#HBeB0©*§^ HSlft&FgJf 
J:ftrjtV>i#, ^-^8 2 1, S'J?-*8 2 2©£i£ 
t->M/-hSl/2^1/3i:Ii:t;i:CJ;D, ^. 

3Hfc&5o 

[0254] 082 Ji, 08 l©B$RgEB0©«fc-5fcU 
^-^jajD l{I^CD^*{Ej36-r5^©ia^3-y4 
2 3CD7"D >y ^0T', 0 8 OCO^o , v^0tC^t*@i^7 J 
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[0 2 5 5] fcJ.±©<fc-5^ 0 8 l©B$ISIJB0©<fc-5 
fc aSMM^ * 81a 1 - £ 0 8 2©^n y*0©.fc-5C{$ 
S3S5 0 3^f£i§5 5 6©»£;fcrlJ{CgiMT-£5i:V , >-5 
X, 4^©J&#-mfiSffl£#S8S*vtA*i 
£ftSfc«>, -&J5KS5 5 503 2©H^-&fiKSP5 

4 8©F'3a5©ia8&^'D y£&A#"*"Sia»J5£#£*c5&"£ 

[!E8£ @BST 6 ^ i: t & 3 . 
[0 2 5 6] U±© * 5 1 l/T«*«:«*Tf Sfitl* 1 * 

(RfftSfcV^JSJ** 1 **. &*5- SlJEPQSTrfcJu AS 

^ < (D&m&nmm 1 , 2, .3t»«3bfcp.sK^>QA 

[0 2 5 7] X, £ft*T-©SUEWiFS KXMC t>« 
M*.li» 0 8 3©J;-5tCf 1, f 2, f 3, f 4 
<D*«t©FSK*«*fr-5»^ HMffiJ5©0 5 8 ©ft 
^iEB0©«fc-5 C^n/— T'flsftff vv :/©« 

[0 2 5 8] 08 3C*5V%T/l«[|&f 1 , f 2:©«*» 
»8 4 1*Dl=0fcje«U HJBRf 3, f4©JH& 
»P8 4 2 £D1 = 1 fcJE****. bt, f 1 , f 3 
£D2=0, f 2! f 4 4D2= 1 fc^ai-Stx 
1-«t-5tC, Dl, D2©^lbi t,. m2Jb±t(Dfmm 
&m&°l&£teZ>° m%.\£. C/N©^5v^^l±t = t 
3iC*>^-t, D1=0, D2=l^S^Tt, t = t4C 
*V^TD1=1, D2=0 4 S W^-C*#3. ife^C/N*i{g 
V>»&ttt = t 3CiSV^TDl=0O***. t = t4C 
j3V^D=10^S4T-gS. lobtFSKOPSI 
SfiiStfT? ft *Si6^J 3,4,5 X'l&W bfcRffc®* 

[0 2 5 9] Xx 08 4©«£-5£u ^"u >v ^0t7rN-^St 
ftB»|}^»t*»W©SfilS« & ?> C i: ^T- ft 
•5 . ^JS0>J 5 tt A S K©fctoS£M,I3SaS^*st- 15. 

ujurc^tt© A s Kaat»*^©afti3»s^«itc 

1 ^JSWSJBfflt-S^fc^Sa. ASKCft, PSK, 
FCK, QAMtC*«W©C-CDM^.&jSffl1 _ 5^ 
t C «fc 5 pg® ffl©#«©«SU3» * s ^f 6 i: «e 2> . 

[0 2 6 0] Si's 1 6QAM^»3 2QAM©&MJ2& 
B^EC*%W© C - C D M^Sffl^tPSJBfbrs 
*^SIftW1-3. 08 4ttQAM(c:C-CDM£jgfflU 
fcl6©7D»»Htfft. filTQAMSC-CDM* 
B<b bfc * ©i& S R Q AM tW&o 

[ 0 2 6 1 ] 0 8 4 *®m-T i W.9XSIB.W£38m. 8 

3 ^4 0 l©^lBi^>=J— ^4 0 1 at^2Sj»J.> 
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v iff , 2 1 7 4 3 tH 

M ? I o 2 1 6 SRQA 

M, 3 6 SRQAM, 6 4SEQAMOW, 2bi 

4bi ^ -®**ttECC7 
7 44b{C«t»,16SRQAM, 32SRQAM, 64 

^llWWfc***. m«64SR QA McoT 
°; * 1 2 b it^2f-^j«4b i t 

erJi; £ ®*» H128t ^^ftTh,lli. Encod 

/4<DTreil 1S Encode*^. LTJMKttJbtf 

******* <&U Trellis EncodettEJBS 
*25*-** JlM * llla ^^, h 

MH»8 5 3C^ t , 'W™**fe»8 5 6C.fci> 
t S « ? if * 8 5 7 * *= <t * ** SftW^ 

f SRQAM <^« 5 9 tflWB3W Bi 

' f =®2fg© 2 f 0 ^^^ 0/w 

S^-f T^fl^ 8 5 9 b fc J: & x A C, W ^ £ 

*>s &&m&T-i!5mmtZTh-l-2, Th-2©2o 
ilWSOC/N^c^^j 5 9 

& J 2 g£ T *f@* 8 5 9 C& £>D i (Dfy^mW^ * 

[0 2 6 3] iKtl BSRQAMtffinMA /= 
*S2 tt " l0a>J:3t »*--*3e8BiAMM 
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vH»*8 5 9 a#|?£ar*i, if *g§ 8 5 7-b t J: t> tg 

lit 8at±t)2f D * H*** pAsjanttft 

78 5 5 fcfc^*:*^ 1 6ti<D&m^0D#m L^t 
10 : i;^J^ IB,g,57 6 0f ^^ D l"tD2O^^ 

HDTVVTRO^^ H15Mbpsffl 

5SZ^?* lf9 ' hl/ ~ h ® TV »** , Wife»*i*. c 

5o £fflfc»!Bl^-*aiD 1 2 5*- 

*5D2©2bit*L<tt3bit*L<l*4bit 

20 ®^-*wtts^*Tr, m^ w ©2bit(oy 

-*aj©*tf«£3ft So 2*fflHSJB ffl ©HDTV|i]fli 

BMMW, i«iMB;7Mbps©yo-NTS 

£0 2 6 4] *fe01 1 4ffl^ Dv »BIK:^J:dS:* 
- 2^-* W ffl*«7 5 9 i:JB25r-*5UA**7 4 4 fc 
f2S^-y4 2 2 aSt«Su ISl^JUD, 

*3BSiBilE?£5 0 ±SBOHDTVfi^©a tl ; ar ^ 
■7-- 7-8 5 5 ftCOffiKy h U- h*fflCDatJMa«B4 

40 K&fll^ClBftll^aEa-ettHDTVe^ -^0®M 

ft»**«*S 0 HDTVfffliCit^fjT 
tt E D T V©5r =, -^CD®£S«Mtt H D T VCD^D 

50 ®^S4^^ 2 -, ffl ^ 7ffligiiM8g& 



(29) 

55 

*fc^#4)Jii^iiii«©C/N©iSV^7 i -7• 
*»£>{£«&©{& C/N©^— 7"*-t\ BJRIffiHfcrfS 

s«itt*>8S^ttSo ftoT^fcisugfbb&v^®!? 

UTttllM^J 1 v 3 -eBMH bfcttti^iaic «fc 5 

[0 2 6 5] Hffi^J5t"lftWbfcASKt:i5iaMl i &-C 
§■5. ^ffi2fitCDl3®&^f6tCUt0 5 9 (c) (d) 

[0 2 6 6] A SKOS^C^D y ^HteEl 8 4 b 
v*£,fcS|igJii3&&-etS. Xx x-7-HlEmti*%. 

[0 2 6 7] C ;if^&l&i:©E&tttco^TM^ 
£. am> VTR*?©l3&S£S©©*S*&£a9:;t1-a±§ 

*S*&#5£«>e>*lS. 7 i -7 , ©§3@^tt{iBjt^*T-lp]± 
^J^Jfl 0^wi<D9— ^Idit^T, SifiC/Nffit 
lil OdBJiUb|Sl±bTV>S. C©*g£\ SLffi*^ 1 0 
^~ 2 0 ^©^K^T^-^ttt&tffSJi bfcB#j& 

(Da^f4^h^cii:«i^Clibv>. ci©;fc#>SrlB8y& 

[0 2 6 8] bfrb* #3BfUl©*§-S\ Iffr- 7" 

■e* 1 7—$rFit> b < h:jb 25 s -* wfeB«s*r sa 

t&£o<a. *Cff*r- :/©C/N#;*:rtJtc|Sl±bfc 
tt&-C#»fli**»aUS bt*3tt«±(£t©7 ; -^P§S© 
5 s — * Witt* 3 5 1 — ^JIJCDt 1 — ^fcfiinU 
pgffl©6 4 SRQAM£i3&fS£-r5:*— ^— HDTV 

v t r t %±m&*Gk*>tt& & usa-r sc© 

**J*T3JiI3*3ftfc*fty-7 , ftx ^Ir-i'W^ 
SB2t*— **Jb *>g3»ff £T* & & I MB Sife® 2 Jl Ottft 

J&V^SSl, »2 5 s -*JUttS5£ES£'C&*. 3©fc 
»HDTV{g^{iS4$n*. C©fe»SflBiS*&ra©S 
I3ti^-*fi£i£3g-e£S^ 

[0 2 6 9] £C-CH8 4®H£lbf|HDSHI]£iR&. S 

gfe-j-aKfttamiy-r 8 5 5 h 8 5 a t.m%, 

H^@SS8 5 3CJ:»Jll*«^ftllftU*am8 5 2 
CiSS. ffigigPttHUtefll 1 , 3, 4-kKSPI«3&:.iM^fe 

^yiJD 1 fcM^y— *MD 2£?f£U ^ 2 7=— 
Vitabi^n— ^©Trellis-Decoder 7 5 9 blC«t 5, c 
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ode gain©l§t^-7— ITIE£;*ft, — U-M±*&< 
ft*. Dl, D 2fl^-(±Bi^7 : n-^-4 2 2.fc<fc!)*g 
M3 *v H D T V <Z>0ttiM3*tf Wi 3 ft i> . 
[0 2 7 0] W±tt2ocDlWi*t>o**UB*fi£S» 

®%iK0rcfe£tf, *c 2«©%iaPtBic 1 i©i«af^ 

H«riO^.*:3li©PgJg ©*8S,i3» 3£^S© SSffitH £ El 
1 3 l©:/a«!»*iaitJiVvCBMB-*~4. i^Ctt, Bt 
8 4 h PI Vffif&X- tb Z 1 5=-^* 5U £ T D M C J: 5 , 
$ c, t 2 o©+J- 7"^-^ b 3 J3#3&£ bT V> 

5. mi 3 UZttsTZoIz, *-J*HD'TV«*Kt»lH 
tx>3-y4 0 1 a©(p©& 1 — llfflflfc£V3— *"4 
0 1 c tm 1— 2B^>rJ— ^4 0 1 die J; »k 4^ 
tftl«lf02oOf-^, D ^ttVl-UZfrffi. 
£*xA73SI5 7 4 2©^l^-^?iJA^gBi3A*$ft*. 
MPEG^U-H ©iHIH©? 1 — * ?'J D i - 1 ttECC coder 7 

4 3 a K jS^TCode gaiiuOJgV^O tTIEflF^b&<* 
ft, Dl-2ttECC Coder 7 4 3 b tCi5V>TM^©Code gai 
nft*o»DPiEOT<b&Stta. Di_,i:Dl-2ttTD 
MSS7 4 3 cE«fc »jB5RS^ttft;£ft, — o©^— *?UD 
,hft2>. D»4:D2H:C-CDMJ(EH»7 4 9T«W* 
JxfiSISl^'y H 8 5 4£«fc VM^r—yS 5 5±tx 2H 
■TJWMIE»*ft*. 

[0 2 7 1] BftWttt* ittft^v K 8 5 4 C J: DB^ . 
*nfcffi««*tt% El 8 4-CRW bfcCfcEJWOlrfPK: 
J;f), C-CDMa^SC7 6 0lC«t t)DifcDZCaH$ 
ft*. SfSl^-^JD.tiSg 1^-^^^615 7 5 8©* 
©TDMS57 5 8 c C*5V>ts 2^)fflt7f f 
,.,2:Dl-2ic(KH$n*. Di-iJiCode gain©lSv^ECC 
Decoder7 5 8 a£i5^T, R5PiESil*fc»* D1.2 
C tt^. T D , - , fcfc {£ V ^ C / N fS *5 V ^ 1 1> 0tM £ tl % 1 - 1 
ffi&=?-3—V4: 0 2 at<t t> LDTV*SDecode^nttl^ 
SnS. — ^D1.2ttCode gain©3im©ECC Decoder7 

5 8b{c^5VAT^t)IIiE$tlSfc»x Dl-lCJt^Sfc 
igv^ C/N©^ 1/ ~>*)i< YVL 4 *»-afc«&ig*U^**^: 

— jr4 0 2dt:«v^{KVldti« D.-.ii^fiK^ftTx 7 
■i KNTSC^U- K©EDTV*stti±i$tl5. . 
[0 2 7 2] ^2^— £?UD2ttTrellis Decoder 7 5 9 
bti f)Vitabi«*f:*fU ECC7 5 9 atit)X7- 
ITIE^ft, »2lHfci>3-y4 0 2bt«t5K«lBffc 
ffl^tftt), D,-u Dl-2i:^JSKSnTHDTV*«m* 
$ftS. 3©«-&©D 2 ©C/N©@gfittDl-2«fct)^t 
<IS^t-S. 5 5®C/NfflW/h3l>4l 

D.-LOtDLDTVi^^ iim©C/Nfi 
©r-78 5 50S^D,.„ Dl-2o^ D EDTVtfB 
££ft> C/NI©S^r-78 5 5Sffl^5i: 
Di-k Dl-2, D2o£ DHDTVff^-^B^^nS. 
[0273] C^bT3 MiOFBJBtOfllSieftll^SISA* 
fliiE©«t-5{C7 1 -7 , 8 5 5©C/Nfli:ax 

50 h httffiHHffiCfeS- *»flBO»^ffira#tt3o©^ 
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[0 2 7 4] Jfcfc^a&S^oRijjia^jo^^^ 
5 5±fctt:r$>^fcA©i3»h5y*8 5 5 atl© 

©**ffi«tR«8 5 5 e*»B-, ft©««ftD ,_2|3* 

^ft88 5 5di:-rs. d*ift#«©E« h 5 
^&<ttUfflt5, =0«ffcttLDTVl7 

h7 ** 86 5 a®^H«OD2E»**8 5 5 efcfB 
aflHBK©gBft5£ttctt % £©aa*:7a— v 

* 8 5 5 f ttiat^f J: o Cttft h ^ y * fc-gt l& < 
«t*. HI 3 2C^f*»l«t*^Ttt5 1 -^A«(Z) 

&^mmz®7ii2titzD l - 1 imm®8 5 5 cskit-t 

G 1 &*© L D T V©®HT-I±fe « tflsJ-B^©!}®^ 
F5£&tfe*>e>i!&+;f&© L D T V©5±&BffcftMf 



(30) 
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tO 2 7 5] *&iS»j»6B4«FCtt^y KhU->C8 5 

[0 2 7 6] c: -5 LT, ^ftHrcBBft h5y^ ©-» 
©«^**fc L D T Vy K<Z>nDft«&ft?-S 

ffl#ttiEii!H*fij<o^aS!>Rft:LDTV^U-J»©HIK 

[0 2 7 7] *6t»j»©^aie,B4t:»teri 

2Ti*fcHk<5. 01 3 2o*TCj?tJ:5CD 1 . 1 E« 
«*8 5 5CfcRtf\ LDTV(Dl7l/-Aft|aiti 

tti)iz-D l . 1 nm^8 5 5 c©-*fc 

«fflD,-, • D 3 mmm®8 5 5h£iStt5. i©HH«t 
*lti*7?+ i-.CttLD T VCD 1 7 

©-fflOflffiWIBRSnT^*. LDTV©»t>©«* 
fcD.-i • D 2 |3^«^8 5 5h©D,Gflfttttg8 5 5 j 

^;i/D l _,©3~5^©7 : -^|g^ fi 5^ 0o ftoTD 
i-itD 2 T- l/3-vl/5®ISffir-7_t fflLDTV 



©1 7U-A©tf|g^|3^ T . &5o ^s»Kl/-^i«$6 
C«Vi*«Tf**«K8 5 5h, 8 5 5 j(3|3^T-g5 
fc», ^yH©hU-^«PlHIT..K:Jt^TI«mi*lH«t, 
l/3~.l/5Kr«tS. fl£oT*ai5aUEfc*»T^«y 
H© hU-^as^tc^Ti), £©««£#£ n,-_ 
C©fctoD,_,©#©tt^cifc 

* 6 c 3 ~ 5 fsm^mm *> mz l d t v© 

[0 2 7 8] C©*a;tt2BJi©VTR©»^, D,I3 

&B#fcttll±TSfcn. — *3BJP©Wi||BavTRK: 
*^Ttt2»Jit:]t^T3~5ma[0*aS5Rttiijjft 
#«BT?S*. o*»>' x »»©»o*!)=i^Ktj6 t& 

afflE#H&*VTR*«3(EStt-s. 
[0 2 7 9] &*SaS«|TfttHS«ffla£»|*SC*fflV^*:*» , 
1 6QAM«Oiff<o0|^«, WJIS©|IMk^^ 

20 [0 2 8 0] fl6*©JttECliftflfcflE«t-S*5C©*HSJi 
*MRLTV*S&» % *3S»)«^«ft*7Ix-A©H|-|^ 

fctbwwv&ra <>^©s#ra«i©-rnfciij^L^ff^T- 

S&V^. [sip L/ N *^W©Pt®S©HDTVVTRT-tt 
LDTV^-|t-cttft54«, ia©§7D^©^p| 

[0 2 8 1] *JBHB©HDTV0 3lOtlHiitff, 
30 '&»#e*B£»©C/N*«i*^fcSttHDTV<f©H 

£\ 9-f h'NTSCf©EDTV^l/-K©TVif ^ 
^ < li<5«?^jSNT S C^© L D T V^U- K©T V{f 

[0 2 8 2] £t±©.fc-5ft:*IMB*JB^fe«j!l3£«« 

< o ^^^^ t t> |sj— rtS©»» Sfi^lPft 

40 5. 

[0 2 8 3] (^J(5^ 7 ) 7 tt^BJ^ 4©J1© 

tt«W*eaSK:fflV^&t,©T;jfe 4 . SUE0!l2T™Lfe 
4 Pgii©fiM^S;fc 4 BflCSSMft^-^'fcJSfce^fc 

fefB^8 9 0 a> ^©^|.ffl!l{C^2§fS^8 9 0 b, ft 
3SfeM«8 9 0 c, «4Sfiffi«8g0d^7f»S. 

[0 2 8 4] 4|lg»^^1-5ttt^{;«t5 4Ji©^ 
50 a»«^9-rjES67j©asij<bt: J:« 4S©USPgjl 
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[0 2 8 5] E9 3i±#&[!e&3©:/p v>?mx%>z>ft 

$®E&3ttBill&#68[H]B§8 9 5 £ 4o©EEfiSls]E&a»£ei 
J5£,£ft5. #SIII]S&4 0 4a, 4 0 4b, 40 4c©rt 
SSODa^W&^ttx E 3 0 ©Sg 1 > 3 —V 4 0 
l©4>©#gtlfl]E&4 0 4®:/d iy^EIi:lR]D*©T*i5iB^ 
litfBS-rSo #SSI!Sa4 0 4 a^|ttWl^{g^&(£^^' 
H L V L i:^B£^H„V„i:^rafiK^-H„V L , H L V„©4 
OCm^t^-lK-r?). uOi^ H L V L fcfc8¥&JS#7G© 

gfc&{t^©^-#£&£. 
[0 2 8 6] $TA^7 Ufc^&fs^fctl!ft&#lSli]E&4 0 
4 aK£*>i§^#fc<£^#£2#ia$*T.S. zk¥fc 
Sifi*|Slfc:^'fJ$tT'S5tK)4o©fi£^* s ai^$ns. & 

m£{&m<DfrPi&i*z(DmMmx'&fpMr&i£&2>. 

X. XMS^itmmi 0 0 0#©HDTV{I-s§-©^-&H 

[0 2 8 7] <&^J&#©HLVi.<i^fct#-6lli8&4 0 4 c 
CiD, SP,IC7X¥> gjfi#ft©J13i£&J&»'* s &*2# 

nsfes. ^■3-cHtV L m*ii0!i^KSia2 5 0*, * 

¥8¥&JKttl/4i:fc£. £ft*LL«* at 
LLft&ttEEI8SS4 0 5aK:£!>EIB3:IV D.-.fg^f 

[0 2 8 8] — #,.H t VL®M*J£#©3j«#tt^J3« 
7 7 2 cCiO loCLHflW^JEftSfU B»»4 0 

#8S[elE§4 0 4 c h£ifi2t§7 7 2 c©M£EEIB8 

* 3t?»w-tt»J;v*. 

[0 2 8 9] HS*&£#©H„V H , H l V„, H„V l ©3jeK 
#{±^fiKti7 7 2 a£«fc 0— o©H H V„-H{g^i:fc 
5. flEffM3*tf£a*V£ *> 1 0 0 0 #©«-&, -Oft 
^{£zk¥, Si£*i^fc5 0 0#~1 0 0 0#©j£#£*> 
•j, ■eL.t^«llK4 0 4b let?) 4o©J5&5«:#&£ 

[0 2 9 0] f£oTHtVtffl*4: LT;tk¥, SOfc&lRl© 
5 0 0*~7 5 O^OIES^-^SiStvS. Cft£HH{i 
^i:«t^. ^LTH„V„, H l V„, HhVi©3«»H:7 
5 0#~ 1 0 0 0WS*i*> -&J5ES7 7 2 btJ* 
«Sft, HH«94:4!»Eli»4 0 5 dtf£E»*ti, D 
2 - a ft^tU-CHi^$nS. -#HL{t^B:D 2 -,<f^i: 

«0#~2 5 0*£lT©£4h LHoS $ D ,- 2 {f ^fcfc 
2 5 0 *«JL± 5 0 0*6TF©JlttftJ&£ > H Lo* 9 D 
.-itt*tt5 0 0*£Jl±7 5 0*ttT©f£«\ HHo£ 
S D 2 ^ 2 {l*f «£ 7 5 0 #feJ.± 1 0 0 0 #jy.T©ffl«Rfc 
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w©^-j5SIelSS3tc<t?)iiSJiS©7 : -^fli3t* 5 
"CSSfc^-SJ*** 1 *** CCDH9 3©»(ilal»3ftffl 

Utili 2 -ei&BS U/fcEI 8 7 1 ©*©#St[5] 

S&3©£B#£B&a i ;?.3£i:t ;: <fc !K 4Jl©pgSM{n^ 

[0 2 9 1] £-5 LtWWffl7*-**Jii:BJiffle»* 

3 7©#tj£#7 i -*i£{s£:fi&i>. £C"Tftt*Jfc»3 7 

[0 2 9 2] 2£Jfi0<J 2 {Ci5V>"C0 8 8 ©§(I#07D -y 

ft, IJIE£ft, Di-t, D,- 2 , D s -i, D 2 - 2 ©4 

o©fi^i:&!), ^fi6®3 7K:A*Sn4. 
[0 2 9 3] CiTH9 4tt^ja«3 3CDyny^B|-e 
20 &S. X^JxfeD,.,, Di-t» D,-„ D 2 - 2 fI^ttff 
ftgP5 2 3a, 5 2 3b, 5 2 3 c, 5 2 3 dC*i^t 
09 3©^jBHaBSt*JV>tHJlWb^LL % L 
H, H L, HH4eH»£&&. COff^tt, 7C©^fg^ 
©*¥, Sfc#|qJ©»tt* 1 i:t5i:LLI±l74, L 
L + LHttl/2, LL + LH + HLK3/ 4, LL + 
LH + HL + HHttlO^«t5. LH«9ttfl«B 
5 3 1 afc«fc»)4Hd3*i«flfc^J«ffi5 4 8 &E:ftVvCL 
Lfs^-i:-&J5£^iT--Cia^-&fiS;SB5 4 8 c©H L V L JS^t 
B<k^fiR»5 3 1 aOWOKWCBUTtt 
30 0 3 2 ©WH^n-*^ 2 7^KM8Ufc©T?**t-*. 

HHffi*fcMM«B5 3 lbCfc&^IBSFft* m& 
^BRSJ5 4 8bCX*Six*. H Lfs^tilB^'&^SB 5 
4 8 b£:*3V<>-tHH{s^-£J&S*U H„V„-H{f^i: 
fc*)#(5t§§5 3 1 cC*»>4MB3iV BMfe6fiK»5 4 8 
cCfcvvrLHi:LL©6Jfc«*i:-&fiR3*v Bfc&fM^t 
i:* 3 3 4»?,fflWn5. *UT08 8©M§2 

5MWIfflai*a3 6-CTVe*4:ft»)ia***x4. 

o 5 0*, ifiioo o*©hdt 

V{i^%P.liE9 l©SWSJ«*iaCwbfc4.-3©5Ha* 
40 {^lc<t t> 4o©iffiS©TV{g^3() J S{l$^ ; 5. 

[0 2 9 4] TVff^-©illS : S:BU<UiB / §-r5. 0 9 1 
i;@8 6 fcftfcffltfH 9 2 ©eS£P£J!*?|jg0 

■e**. c©J;dK:C/N©iq!±i:i:t»fcSWB**8 6 
2d, 8 6 2 c, 8 6 2b, 8 6 2 ald^oV^TD i-i, 

[0295] ?fc{&<i ^©pgHeis©®^0 9 5&mvgm 

1f|)il2©«t-5twC/N©lp]±i:i:^fc:LL, LH, H 
L, HH{f^©PS®^^>^;V3t» I S^$^S<fcd«-'fe 
50 5. (J6o-Ci5HfT>7 1 ^-* i e>©2§St* s ^<t ;: ^^ m 
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K*ft±1-«. L^LdOWLLW, L = Lc©B$L 
L + LHte9,-t=Lb©^LL + LH+HLOT L 
-La©ULL + LH + HL + HHa*iiSife mt 
W^T, *»**©*«* ifc*- si:1/4 ,1/2 3 

^ili®^®®^* 5 ^^ 0 ^^^^^^^. ft 
fef*#SDM!alE*l 0 0 0*OHDTVO»^ 250 

*, 5 0 0*, 7 5 0*, 1 0 0 0*6DTVfsW#^, 

t-SfsT?Sfen. H9 7tt*«uiftffl^&HDTV©» 

LaT-C/N=a, LbT-C/N=b, LcfC/N = 
c, Ld7C/N = dt)5;t)^©gi^ t .2 5o 
*, 5 0 0*, 7 5 0*, 1 0 0 0*©i Rmn 

*. ffi«LafilrtTf*C/N*«®TU HDTVfflW 

**tffflBJWn?tt7 5 0* WtoDM t(i25 
0*, ^-^h*§{t5F^T-tt7 5 0*, gft,** 
©G%^ T -{i2 5 0*, tet®^ t .^ LM 

»n® mast* ^ * ^ 1 1 j: * flaawsnxJ* 

j § & o tztmx> & a®-? $ 5 j; 5 

f0 2 9 6] (ftliMs) WT , «7(09QiM«Bgiirt: 
4,811 5 ®e?^S«lO31§M«SorD^^0C4 3 

* « I? * 7 6 2 »*********<D9*iuEma 

4 °5tJ:»)«fifiLfcBM«||Jt©7s_^ Dl> Dj Da 
KffilS8F*fl33*U B^Sijgp 7 6 5 C*i,vc* * 

^©ttatst:© * % -r^-rxmsn 6 4 m T7>? 
tiff ^ /s$ ^ «*M-***»-es«3*i, a© 

£ o 
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7-9 9 5 2 2 



©»^fe^ttSRQAM*<0BJiS!(0fUlS4 5 t*^ 

D., D 2 , D s Or-^i;bT^?fi5„ {KIMS 
^e.tt^-f * >^@SS7 6 7C43Vvc*4- * >^{g^ 

#*a**u zcd*j * >rm^imftm& i e 5 ca 

r0 2 9 8] fcCHl 1 6®aS«JBS©^Dv>iat:Sfe« 

10 6 9, 7 7 0, ©S*j&ffifc&saj|kfiJ7 7 1, 77 
2, 7 7 3-ttHl 1 5&|^K®% S |B| tt 7 6 i' a _ 76 
lj &3fIta©»t|S!l^ + >*, u & 0 

f»*Ht^r J: 3 fc QP S K^©^^O^i;^;u 
20 ae*a7?H:gfi-b;U7 6 8, 7 7 0©AchOfi^ 

*ttd = AOHKwrJ:^t:B|«afcjfti« Jft 4 I 2bi t/ 
Hz®?-^ 7 7 4d, 7 7 4bi:d = B©Ei©ir-* 
n4cHb*ft?-*774dft!i, *©**£* 
t^T& 2 b i t/H z ©-^WjSaRfijffl^-c ft S- 
&ffi©&tt«tt8JU|b7 75 a, 775b 77 

* fcwi- . ^a©^njw^©j(6^ T - {i ^ f fitt/J>3fev , o 

£K© h57^ -^ITFOt-^ 7 7 4 eWbtf 
30 *©^ 5 -tBOSitt?-* 7 7 4dCij5tJ:3 1 
±*M&_ I5jb2bitXHz ©j»]|Hfcft*-?ft , feo 0 

fc«E##5$© 1 6 QAM, 6 4 Q AM^D^ffiftfcfc^fg 

40 »s*t^-j-^ti±atjft«©»©*giDftjs*,-iw3^|. 

CO 3 0 0] lSfi()CH:h7 7^ y**©£iMtWK=tt 

<5<r*ck*«^5 i A^»©«m*a| fa&6 j lSo *$g 

-©-^501 1 8©*«W©3Qfi«8fc*lt*31 
faSi- h77-f sr^DfH^TKWtS. Bl l 
8©#ffHtt±*&*fc»e-b*7 7 0B. 7 6 8 7 
50 6 9 , 7 7 0 , 7 7 0 aOA-A'.l±t«i8l^ 
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§m-t;W 6 8, 7 7 Ott^^>^;i/»AS(3-b^ 
7 7 0b, 7 6 9, 7 7 0 att^* >*;H¥Ai;m&L 

1 6©fijfcJl$iJfflIt§7 7 4C<fc ?K >*;i/8t**JSi& 
£-£kftS„ 3T01 1 8£:fcV*t:d = Afc}:A^-+>* 
^©iifSSfS©^*^?". d = BttB5 L -V' >*;u©51 
{ggfi, d = A + BI±±5 L -^>^;i/5:iD»bfc3i{3S 
S> TFfctSHs h57-f 'V^I, PttStl&JfcAn©^ 
&7jVT. gff-fe-'W 6 8, 7 6 9, 7 7 0 T'liitii©^ 10 
tflT-g&IE Lfc S R Q AM3?©^JP©PgJf Sei&frSi&ffl 
V^V^fctoT 1 — * 7 7 6 a, 7 7 6b, 7 7 6 c 
-r«t-5t> QPSK0««Bl«fl§tt*2 b i t/Hz© 
3{g©6b i t/Hz£SiteJ^>agiJ-C*tt^€>*v5. Ml 
SSSfcVKtCtfcV^b i t/Hz, 2bit/Hzi:« 
'J>t5„ 3&{i^'7 — £ti-$>£fcv>fc:j&*a7 7 7 a, b, 
ctdjjVtQP SK©§{f-b;i/CD^$$^it^T 2 b i t 

±tf ci t ic x *) mm<D&m±)\<<D*.g stff* ?>n*o 

6 4 SRQAM*tfB©^tta*^e»iS^i:C5T-{i 20 
SRQAM©->7 hS&S=l{CUfe^QPSKfjI 
gflU i£cV">i;CL 1 6SRQAM, $f>tC55©T- 
J±6 4SRQAMf3l§fI-rs. tfcoTQP SKKtt'*. 
X&*LxkmW-iH%tin+Z>Z.£.\£t<ii^o $.tz, PUSS* 
fS#£Lfciai 2 IO^d y^EHC^t" J: -5*4 SRQ 

a MOD&sfita* s&&£«*> e> flbosB t &m -c 

012 2©7'Dy?|2|H^vri 6 SRQAMOS 

£ o 8!?i?«iSGr>*g^'h§y H-gt£ tflSf * - 4 S R Q 
AM©S^iS[?afiJffl^* J T* s S)£:«)®IS3l4^ttii5< 30 

[0 3 0 1] fcLtCD«fc-5£bTEJl 1 8©d=A+B© 
«t -5 &gffi©M& ^ A#T- § 5 o 
T F© h v 7 4 v ^fit^iJ-B-CSSfeSSiag-r S c: 4: 

< ©it 7"S«&©SI9!BT- & * fctolt ^tt^t: h 7 7 
^^'©^v^fllRlr^c^!gl/■^1-V^fc^^)*:%W©^6!I** J i§ 4C 

[0 3 0 2] ifcKEIl 1 9©f i -*©B#|igEei2£ffl^ 
t^-f^D')' bC^-^EBfcl&B-B-rSo 0119 

(a) lifl&fc^S©*^ A*o* h, 0119 (b) tt 
HflE#J8©*-r A^Df l-&7jv$~. 01 1 9 (a) 
1" «t -5 t^*^©SSSmS'J^»»^J±D o w no * 

t) as&sa* e,^^©3Sfi©^t^i^st Ax-mm<Dz o 

y h 7 8 0aT-|BlW<s^S^^>), *n*b 7 8 0b, 
7 8 0 c, 7 8 0df§*A, B, C5=--V V-^^©?^ 

^©&ft{f^£j£?>. #fcUp<R!io* s^sia^ Sites 5i 



f5§8¥ 7 -9 9 5 2 2 

64 

^mZWi-S. HiSSlBt-l^ra^n v b 7 8 1 a, 78 1 
b, 78 1c, 7 8 1 dC&>!?|5l$8{i^ a,_b, c-5=- 

[0 3 0 3] *^W©*S-&> Hi 1 9 (b) tCTjVf «fc-5 
Cilijj£©6 4 SRQAM^^JiSe&^sSfcffl^-C^ 
SfeftD,, D 2 , D 3 ©#*©2b i t/Hz©3o© 
pgjf^— #£&0„ A„ Aif-i'lil 6SRQAMT 
jHS£»^ayt>7 8 2b, 7 8 2 c i:*D v h 7 8 3 
b, 7 8 3 cfc:j^r*3Ctt2«©5 s -*l/--hi:fc 

-f^Dyh78 2b, 7 8 2 ctt^#©B#ISC*S. 
C-5 LT 2(g©ei^gfi* s H 1 18CD7 7 6 c©^2fg 
Jf©Jfe*£-p£ SSifeJg©iE&T*ra |pJ«£bTx 
^>fA^D9h7 8 2 g, 7 8 3gfliE l r-i'©l 
g{g#6 4 SRQAMftrfrftS. #j3{g©£j£gfi£ 
fcofctf)^ P— AXPy hT3fg©E,, E 2 , E 3 

•ca^ 3 {^©aisi^-^&sfrfreff e>ns t -5 s& 

teU Cl©*i-&ftSS&S©jEfilT-C©$i© 
£ffiCD£&ab*H:9 0%*Ijg£?g*>S. 3K^©^*& 

Ell 1 8©TF©HC^T<fc?C5l^©£&^£-fc^Tte 

5o ^^e-^TTF©0^C3av^■»•^4btV^S. t*£oT*SS 

[0 3 0 4] E 1 2 OfflTDMA^S^'f A^D<y 
T (a) ttfi£*JSra (b) tt*5SW©*S;S^-r. Ell 
2 0 (a) CStiiC, H— Ja*»^"C*-f WD» 
b 7 8 6 a, 7 8 6bt§«A, B^-+ >^;i/©?«^ 
©j3H3«:fT^x ^-f A^D>y b 7 87a, 7 8 7bT"& 
^A, B^VV^O^Wfr&'OaMSfcfTS. El 2 0 

(b) tC^-T«tat, *%B^©Jg^l 6 SRQAM0S 
^Df>7 8 8 aTA,f-V>*;i'OS{gSfTV\ ^ 
u v h 7 8 8 c"? Aif L -\'>^-'l'©3el® ; &^-5. ^'fA 
^D<y h rti{*iKJ 1/2 ICJEcSo 6 4SRQAM©S^ 
I n <y h 7 8 8 i-C-Di^-frV^.H'©^!^'?^, 

h 7 8 8 l-eDi?--\'>^©i£fi£fi : -5o ^-fA^D 

y hrtil£!Sjl/3£55:£. 

[0 3 0 5] ^{Cf^SS*^TIfSfc«)t^D^ h7 8 
8 pt^V^T 1/2©*-* A*D«j/ hT? 1 6 SRQ AM 
©E,©^!*^* 5 , 3^{I{±XD^ h 7 8 8 rfM 
©*-< A^D-y h4SRQAMfifa. 16SRQAM 
it) 4 SRQAMW^^gm^tf'^teV^feK), 5&{sB# 
©tt*^e* J '>*<^2>i:V^a«I** s feS. fcfiU dS 

3 $v>/J%MiSSS©S?^«S J ? s ^*^7 i U»«*»'>ftVM«H= 



65 

r 0 3 0 6 ] eu:©^ fc Lrmm<D h ^ y < y ^ 

« o 

3Ofi«9tt*|8iHft0FDMe»*5Cr 
iSfflLfc*,©T*So H123©0FDMi8Se#©7 

°»*"WB124©0FDM©iW»MM«l-. F 

Jif**^ ~*® fdmj: 

*. HI 2 4©OFDM©fidHC7}**\t$fc:OFDM 
©*BA*fe**ll[Jljie»j*ftflj7 9 1 TJ^SM? 9 

3±fc^ £ l /tsC(!ffiT . sgu -y--^^ 

^9 4 a ^&«t5 c -©e*fe3BFFTS4 0 
**"^**S4TII#|fflM7 9 9^F>T*»L £{s 
• £II 95 ^ 5 ° t8(0 **^>^WIBI7 9 60j5 

WLtt t g©#- mm 7 9 7 AS|S , t ^ § 
[0 3 0 8] 112 300FDM-CCDM;W7r;.v 

*^®**«-90«MPftKWf -5. AASWcHDTV 

!S liIi ' :i ^ 401CA!,< w D '^ (** 

iESt-'"* ( **-**-*« D 2 ©3j§©RfJI 
ttfiWWftftijfft, A** 7 4 2 fcA**n 
S. *lT-^jAAffi7 4 3K:*^T, D.-^fctC 
ode gam^v.E C CIWHb*^ D 

.-.ttTDMfB7 4 3t:.k»> % *mfm*m.< hiS f ls Di 
fe^fcfc & , 5 2 a©D .jft^jj^ijXttS7 9 

[0 3 0 9]-*, W«fiE^© 9 oD,ttA*»7 4 2 
©» 2 5=-^5ijA^g|5 7 4 4 E C CS5 7 4 4 a 

fc^HTECC (Error Correction Code) J?*flj£*i 
h b^^> 3 -^ 7 4 4bC^ T h U U *ff*fc* 
n» £H88 5 2a©D 1 B&ljaejij«7 9 1 b(CA#£ 
*U mr^-^ft,,, C-CDM«M4a, 50 



(34) 
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W 7-99522 



10 



20 



30 



40 



** S4a « 4b » 4c-"{:^T16SRQAM^ 
tC-CDM^ig^tis,, £©n$r©C-CDM£H« 
tt*^©**««tt»ffl* + i;r fefeofct4l;:|B!gj . 
S*+_yTttBll2 4©7 9 4a, 7 9 4 b, 7 9 4 c 

tt, &FFTl5]ES4 0£«i;^ H«Rtt7^ * >$> a > 
7 9 3*6«fMtt©5r^^ >s , 3>7 9 0| . ? ^ n 
tsC^^o^^g^ 7 9 6b^ 

^»S'>*^IHHff7 9 6 a4:7 9 6b©|HK 
**^^Wtt**«6^fc«)TsS>©if->^ MW7 

aasL&t,©*, si 2 9©«Mantt-»*n,^na Tfe 

fal^C^FFT|iI6§4 O^fefflMie^tt^j^j-,^ 

[0 3 10] aft, »»4 3 0IMtrt^ 5 . g, x 2 
*©*W»*>*A«7 9 6eCi5*i-. 
1 2 3 OA** 2 4fcAas*u Xfiflts 5 2 bfcA* 

^*;WtSft N FFT«40afci!), 
*«»C«BB**l, H12 4C^t«Cft|B|i7 9 9 
*6fl«MW7 9 3 a t5*^«. 01 2 4©B#fa« 
S">!tt;HMtt»&, «»WlKDat©*+iJ77 9 4 
a, 7 9 4b«CS»Sft 5i -*£©*+ l> TfcfcS^ 

125 (b) Utl6SRQAM^i^ 
OC-CDMtBB«4 5a, 45b^C S ^ 5ofL 
C-CDMttH»4 50#^©C-CDMa«g|J4 

5 a, b^tc^T, mmmtz&mztiD^ d 2< d?7 

<a*ifi1KM$iu D,j&M?y:3Wt-*-8 5 2& t 
D.i»UitJU3WW-8 5 2 bfcJ:r,, flS^^ 

5 (b) »=wf Jld&C-CDMtfflufcBSiifia*^ 

lfe-ffctjg 1 - 1 Hft^a-*' 4 0 2 c C «fc & L D T V 
fflfi*©*fcfc»), D I .2«^ttfti-2BI«5s = i-^ 
4 <>2dfcJ:!jEDTVO«lJ««^© j g^ 4 . &! , % ^ 

[0 3 11] D.OTtthu.j^j^ » 2 80*5= 
= -^40 2btit), HDTV©^^ 5iJjA 
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±f30(S^fi^©^-CJ±LDTVi)Sai*$n, 

WfcHHIU .SW3C/NCj6tfcBIIl©TV«^gfit? 

|5„ ggM#J9©*§^±OFDMtC-CDM£*&2*£- 
b-B-CfflV^5^i:^«t »3, OFDM-£©fc©-T?tt, 
T-tfc^PgJB3ye&&SISa-C-£S. 013 0©^ — U 
- h C/NtCTjVr.fc-5 Ct*3fe©0 F D M- T CM&ISfs 
^©ffli&8 0 5C*tbT. *%iOC-CDM-0FD 10 
M^Sttt-y-^+V^-^H 8 0 7alix7-U-hi|i 
T* I D-9-^-\'>'^-'l'2 8 0 7btti7-l/-hi s ± 

[0 3 12] OFDMIiitfrC^- KSBfBT gtfKlv^ 
*-^*©fl$S^feJK«>T^*fc»T V=f— X h^CT 

T-Cti§{lT-5«cVNo #$PB©C-CDMi:*&^fr-e- 
SCiiCfctK v;i/^*C§ii<froC/N©&fbCJfo 20 
bfci8<£§{s (Graditional Degradation) ©2o#^ 

b*»u piJiaei£©c-cDMi:«&^-&t)-&s 

£i:C«fc!K C/NtffrfcS&fbbT&LDTV^'l'- 

Xttilftl 0 0-sfftlTT?»Sfc»H LDTV^V-K- 
^«RlW* J »6*e5- SWTV<DLDTVyi/-K 

OFDMSHDT V©±flM*fctt O fcSMSjSUD^IMIKttt 

{f^©D,-,©^£0FDMT-j£5;£i££3Vr. 01 3 

*£j&#©D ,-a t D ,{f*?© 2 o$:*^iO C - C D 
■<bU FDM4 ODCitJ^a^A-CiSifi - *. — 
#£{f WTt-gfa bfefs^fctF DM4oet<tD MtOR 

ftttsn* *«Ba©c-cDMfwi»4b"e«ii**i^ 

012 3 fcl^CbTHDTV©*^^!^^** 
B£3ftS<, coa^eoMfk^a— ^— ©ftfPtiJGHftf! 40 

1, 2, 3 i:|BlbT-;&£fc#>«B&-r5. 

[0 3 13] *CHDTVOMPEGl^l/-K©(S^ 
«*-C**D,-ie*ttitWa6W3W<— 9 It 

*&*Mfi*fc&i>OFDMasifc»8 5 2C©cfT-QP 

SK-^1 6QAM©£M&Stt\ JBFF-TS4 0K<fc9 
BMIl©«*C*»S*lFDM4 0 dt «fc DMSHRttB 

[0 3 14] SAW 4 3T-§fg^nfc{I^ttFD 

Mffi4 0eC43Vvc««R*MISi'U OFDM«M»8 
5 2dC*VvtFFT4 0aCJ:?>#<©iB*MMtt©e 50 



(35) ttM¥7-9 95 22 
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&*©SlSi§§4 5a, 4 5 b*C J: DfWHS 
ft, &yijjg?ij=i W<— * 85 2ati!3D i-iti-^tffe 
H£ft, El 1 2 3 itPIIC bt\ LDTV^V-HCD 
,-,<I**«S««*4 3i^?.Hi*$ns. 
[0 3 15] ;?btv LDTVfi^OfttfOFDM* 
ixfePgiie^^-Ti.. 01 3 8©#as*J8V>SCi: 
tit), OFDMCUUtsfeilllttLDTV©*©*^* 
V*. HDTVfi^Clt^TLDTVffl^tt 1/2 0©tT 
„ M/— h-eft*. eeoTOFDM©[HlS&^{il/2 

[0 3 16] OFDMttv;i^-/^t3il'>ej»*5S"C« 

^tv^>@ iw t v ©gfi b#-$> &mm<Dris# nsgmtSL 

o^gj-rSffl^^iS^^ bT*S/8S*vJ;-5 i: bTV> 
S. c©«t-5ftffl&c:fc^-tfcJ:4'r>3 : -7!>>e > 8'r>^© 

1 04" >5=-fen c ©'h£v , >HjI3l?--f XA^ifitT-fcSo tfc-^ 
"C H D T V-*»E D T V© «fc -5 fc?S#Pffe/£T Vfi^T S 

oFDMasH-rs^jStt^JtiUfflctafcttauii^ift 
g»*TVfflicB:LDTViru— r©Tve-^©a 

SWfc !> J *»-r^. l C©;fc»9t=f— * HtWajSl^ttOFD 
M©£&*ttiS < HDTV©(MWMMM:OFDM. 
feffl^*cfcttOFDM©iltt^#*S^3W"Ctt» 
STCfc^o t£oT#$&B.J!©0 1 3 8t^t OFDMS® 
.«TV«9©*Cttffl-T**aitt» |»W08iHC 
£ V> X £ ti £ L D T V © v frf- 7. * rfa C 4S 
«f 3i:V^0FDM©»*feJfc«efofc^"C, OFDM 
©ElSSSHHfc 1 / 1 0JATC*rl3CiJM-t-§3£:^-5* 

[0 3 17] 3&*3. 01 3 8fttD,.,©*tOFDM 

gHUT^StfDLtfcD^fcOFDMSeSI-j-Sifcfe 
C©*§-&, D,-ii:D l -2ttC-CDM©2Pt» 

ssfcsifeft, i»*«ff©»ttttc*s^Tt»"?7i/*- 

DTVtS D T V#§fIl^;^7'>^"{®K<CJE&fcfc 
EBHOBHtoPSdt 1 S i: V> -5 Graditional Degradatio 
n©#j** s ££ftS. 
[0 3 18] c:db-C*^©P§liei3l* s Pltli:a5, 

;u^*Ctt^fc»#»l«©»«e»fc«**to-S3£ 

£ C «fc >> CSS < *>o§{f u ^;u©^-fbCf& b 

[0319] »ji«jisiea*scfe*a-r**JSi:b 

T> 01 26 (a) C^-r<fc-5C 43FDM©#*r^ 
+ >*^/7 94a~c4I1180 lakUW+> 
^;i/7 9 4d~f&S2I8 0 1 b t IBtC f g^S 
«8«if-Kflf8 0 2a*»tt, 012 6 (b) C^1" 
J;5CPs«:4«*ai8 0 2 bSISItS3i:C«t 5, £ 
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(36) 



7-9 9 5 2 2 
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5 

C0 3 2 0] Cftft««t4t, mizm.wLt- mi os 
(d) fc^-rJ:dt:7'^D^TVttattti F ft^j ta . v , 
$6HT-Jfiljg8 0 1 a<DM*i*m j i>tZ. tifixg* - 

©*§£iai os (e) i^t^izmimsoi^i 
fiwtgjfc c/Nfito^ v is** vmttm 2 Jf 8 0 1 b £ 

©^*tfK:*HrVC*JKlJi8 0 1 a©§{g#Hjfgi;£ 

P§® SiS^^^-r 5. d *i £ P ower-Weighted-0FDM;fr5£ 
(PW-OFDM) t tt^^t 0 C ©*§SJS0y©PW-OFDMK fu 
»©*» W© C— CDM^S *«*^t>-B- sctCJ; 
0108 (e) C*rJ:$fc»*ttJ»jt3JICfc 

[0 3 2 1] *#fl<Jfc[5]gSfct x 0144 fcjjVJ- J; 3 C8 
l^-^ttWl^-^JUIUK? 9 1 a£^LTig*i© 
**V**«84a~4 o7f+t'J7f i~f aT'lFF T 
40Ci6OFDMfiiU ^2/1^-^ (±^2^-^ 
WS7 9 1 bfe^UTa*©IS(i<DfflB S 4 d ^4 f 

T-*+'J7f,~f ! -ciFFT4 0t: < t!)OFDMg!SS 

[0 3 2 2] Sft(I^tt§ffl*i4 3cDFFT4 0a{CJ: 

f .~f »ttaig4 5a~4 5 cfCj^Sgl^-^jD 
.^*SMIlJf8 0 1 a*s«H**l, ^ij7f,~f 1 

*>t>izm2^-*wD 2 -D$. 5^2js8 o i bwmmz 

[0 3 2 3] miMSO 1 a®^tt^#v>fe«>M^CD 
av^«C*MT*»|f*5. -5 bTPtf-OFDMfcJ; 

A 1 (si b T- & 5 fc ttKlg £ f- 5 0 
[0 3 2 4] tfX. ikiZfrftW® Time-Weighted-OFDM 
<™-0FM)#Sffl»»fc#3CCo^T»-i*. OFDM 

<tg0^ttS4Itta^-7 h ©«$£&< -ret 
-<SSi© T VSflt© i ^ Sg^-p ft t 

b«l^. L*U »«TVSfI^CD«to(-^|&«©^ 
^. T tc^-r SPgjf^^® t & £ c i; 

[0325] *mmm<Dmmit(D^ttm^i t, m 1 

4 6t^fJ:5t*A«©*-K«f|Hlteafe»BJi© 
*-» f «fl»tebttfc^T^<tftctt:j:»)A»© 



5. -r 3 bT#- K^f^CWeightingti i> vji^tyi 
fc»**»*Se»*«3aBr*. £©2f5S£Guard-Tiiie 
-Weighted-OFDM(GTtf-OFDM) * & t»Af|fc»B 
«©S/>s|«;H»IH T s ©*> >3j?;HRfeR| Ufc 
A©^>#;n$it s a*B©^>jj?;H$|HJt s 

TA, BO^-^ij^HH^^tL-enAf a, Afbt 
ntAfa>Afbf$S„ £©fc»B©S/>ff;i,6: 

10 tt<g<&5„ ;5LTi->#;«Ts ©Weighting® 

nmm<b&mm.-?Z. -©#5££Carrier- Spacing-Wei 
ghted-0FDM(CStf-0FDM)i:^ o GTW-0FDM£ffl^T 2 Jf© 
BMfcBS^SU ^Ajf{CT<SS?^JS©TVM^5, 

©ssrjg l fcsd ifi -nim t tt s . ± tcsw-oFDM^ ffi u r- 

>*;H$fBt s©HSiJfbt,t?)^A®i:^BS©C/N 
^^-rSPijf^&GTW-OFDMi: £*fi2*£rfc>-fr £, £ fc £ «fc $ 
20 Sfefe^ u ^JKDi&^mm T V x £ K U fe 

<g«¥«i« T Vfs^£^irS/ >^;H^ra©B#rait$tt/jN$ 
S&^fcifcS; UTt:r&V\„ eeoT*^ffi^!|©GTW-0FDM 

30 -5^g^*AJfeS 0 C©J©^BU^©«fco(CCStf-0FDM^> 

[0 3 2 6] *(W9fcv;i^;t*©f^fcBMg-j- sfc< 

014 5 (a) t^t-<t-5tSSI^ra* J ^^x';^^k 
8 1 0 a.~d<Dt%&&mi%t%2®<Dm^ifi&mT' 
if. HDTV©m^*J«iiT-tS 0 b^U 014 5 
(b) {-7^if•J;■5{c:^v^v;^^^ 8 1 1 a ~d ©ig-£- 
tt» ^2«©Bff^©^-KB§^ Teb*s^S^^fe»« 
^T-S*<)fc5. CI©«^ *lJi©Ae^ttif-KII* 
40 HTga ifiMu tztb, msmw<D&\,^fls?-)ix cd&W 

***IT*5, A09CttTV©fi«l««-s6»^*nT^ 

£6>£Sgljf©*>>tf;u$f|8Ts a *Ts b«t»)^g< 
fc"3T^Sfci&C/N©'3&fbK:t,SBlJittM^. 

[0327] zoLxx-mmt*»rn)i,mr8ami} 

1h£-tZZb1,z£t) s OFDM©-Jfe5c©Pgil-fb*s@^ 
50 t C/NttS&fbfflS^roBfJifb^Wn*. 



(37) 
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[0328] zzx'mi*$itimzm^-cm[s<m^Zo 

*t <&S. Wl^-Kiai 4 8 
US* * 5 K D/U < 3 0 d B * 
3 0/zstl±C)&5. 01 4 8fc5Vf<fc-5fc:5 0 
,usi.:U:©Tg£i:5c:i:tc«fc»K — SJg^&^-efcS 
(sT-S5. t£oTE]14 9 (a) tc:Jlf£a<JlC7fx?-<fc? C 
TVM^l s e ctcfctbTEl 1 4 9 (b) £^-T2ms 
©J^»J©-5*k g->>#;i/£^ 1®8 0 la, ^2J§8 
0 1b, ®3® 8 0 1 cCD3oCDPgJi©^;i/— T'ttfl- 
W\ HI 4 9 (c) HijVfo #*©iOU— :/©:»— FB9 
RS7 9 7 a, 7 9 7b, 7 9 7 co*!)Tga, Tg 
b, Tsc£0l*.t£5 0/is, 5>tzs, 1/isfcl^ 
Itfebtift^-rsc: t:H«t 1 5 OCijvf «fc-5&P£H 
801a, 801b, 8 0 1 c©3o©P£Jf© 

g t w- o f d M*mm? s fcgftMM&tMtttflfcT b 

bA»U m«fi©'J>'fc<'>LDTV©iilM{l^-©^ 
tGTW-OFDMCDV^/U^tS-ttJ;!) 

S&1J18 0 1 aT*tt^-K^Tg5fe3 0/zsW±©5 

HSSttEll 2 7©rD>v^Elt:^btt)©S:fflv> 
4$£I|I&fflTV»LDTV^U-K©i®f|-ell^fc 
©MPEG 1^77®lMbp s SS©eai^fi"C <t 
V^. ifcoTEIl 4 9C^Lfe.t9lC'»^l'^7 9 6 
aTsaS2msOMSSCjPtUT2 0 0/*si:ftl£ 2M 
bp s £i\Ztz&&<. $e>lz.is>tffrU—hm»K. 
TtfTi> 1 Mb ps-3E LDTV^-b'ffll 
Stfff ?,n5£«)*^©CSW-0FDM 

^B^© G - C D M£ G T W- 0 F D M tmfr£>t>#tzm 

^ {SJ^6^!I^* J ^£Tb«:v^fe«)3sb**s$e > {c^v^„ mi 

4 9-CttBUS/>*fl4fct:»l/'Ci'>#;H*HI7 9 6 
a, 7 9 6 b, 7 9 6 c£2 0 0/iS, 1 5 0 u s , 1 
0 O/istcMSMbbTV^. t£o-C$glJf, 8J2®, ^ 
3Jf©JHtc^-7-l'- t*#iS< &oTt9><FgjiSfci£i: 

[0 3 2 9] PBttcC/NlC^rLTtiiSJlSejJI^S 
El 5 llC7jVr«fc-5£CSW-OFDMi:CSW 
-OFDM©«i^-&tJ-a-tC«t 0, v;i/^*i:C/N© 
2^©BiSfi^ltS. mjifi©«t^{CCSW- 
0 F D M i:#2§B.B©C-CD M ZiAfrGtolkX 

c:©S^■^©G^*©^aT* s '>55:v^i:v^o^!Im 
Sf§ 1J1 8 0 1 a*5«tV^ 1 - 2Jf8 5 1 a, IS 
1-3/18 5 1 aT-li7;i/f;UT M ^l <*»oC/ 
N*M&V^&0J;ll£¥©fflTVRe c e ivert*^ 

801bi:^2-3I851 bT-(i-9— tT^x.'J7©7 
U >i^xij T©«t-51CC/N*s(£<s =f-* h©3^§ 
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ft m^©H^^*5<' ,, ttiip(3?^iS© S D T Vif V— Y 
©SdtfT-tS. It— K7i'J7©WU$£»5i 
3J18 0 1 cfttC/NtfiK, 
h #4>& V> «> H D T V ^ 1/ — H ©IB HT- §fMT- § 3 . 
d o bT C/N i: v;i/^y^© 2 *7c©Pi^S&33li s ll 
3911-?.. ^©ctot^g&amtf^BJiDGTW-OF 
DMi:C-CDM©*fi^-&fc-S*fcii. GTW-OFD 
Mi:C SW-C-CDMCffi^Mti tiff 5>tlS. 
tJ^tt C/N £ Fgjf SMSJ^HSStvT V% 5 
V. #*MliC«kiK c/Nfcv;i/^>'^©2»:5c©vh 

[0 3 3 0] C/N©3®i:v;i/^y^©3®©2lfe^ 
©I^JfMK&CJIffcWfcHDTV, S D TV; LD T V 
©3PgJi©TV<i^©BSiHBagE]£Ell 5 2t^t. H 
£7jVr<fc-5tC lS^t'^.XlC&VvAJl©^ lfgjf ©XD 
9h7 9 6al£teLD TVSEtU fttv^UC 
3SWD»f7 9 6 a 2-S>C/N&fbtCgio;Uh»)-7 9 6 b 1 
C l± S D T V©P«8ff K U *{s^©*g& H P 

{a^&SBfi-rSo BJl©S82Jfv 3Jfk:U:SDTV©- 
Uaff^o*»)LPfg^, HDTV©HPfs^&Eet- 
S. CJiCttU 2, 3JgCSDTV, EDTV, HD 
T Vt?©iS*Sf&ftT V{f ^&E©1-5o 

[0 3 3 1] d©lg-&CN^'fb^'V;U5 : ->'^^C^<-rn 
tttifi iTCS l/-btff*iSfe«)TV ff-«t ©8?&J8# 
J£'>U Ell 5 3C^t<t?ic38:S©Gracef u 

IDegradati o n^m-TS t£#£&V> 
^*A s *^{z«t!3ff E|15 3(iCNR, 
^^®3ffiB#ra, G»l/-b©3-3©^7*-^-fcJ: 

s #38^© 3 &7Mm<Dmmsm&&&R bfe*>©T-s 

[0 3 3 2] #$P£©GTW-OFDMhiiuj&©#fgB£ 
©C-CDM©iia^fc-B-*fcttx GTW-OFDMt 
CSW-C-CDMOffl^btCiD 2 &7c©PiJf#£ 

jg #i# n s #i s « v * t uses M & r m b fc ^ g t w - o 

FDMtPowe r-We i ght ed-OFDM©S& 
fr&t>-\t^ GTW-OFDMi:ffe©CNR©PgJfej£ 
tmfr-SttX 4) 2 &7G©P£JlM;teaitt*3i-f i. . 
[0 3 3 3] *^B^©PgJiSe33l*S;©— 3©»»ttJH 

hotttf W* 5 ^ 9iTt5. t£oT<£T© 
e^^X7 1 A^ciiffl•r*§5t>©•C•H:'&:V^. «*««r«S 
ff#ra©®Miifs v' * ^ A 3& €> *<OV$m C f# ?> *xi> 

[0 3 3 4] b*U fBM»a*a*Jfi±tta*a©» 

)5:e)«Miaj5l©^l&©*^5 0^£l±©*tiM£;fl t $©e> 
#v^^M©j*^IS*^ijRffiW^ISI±t-5. ttiS8tt»+ 



73 

# T VStt*3@&H? £5 «fc-5 1 Sjfttt©* «M»« 

[0 3 3 5] *&Wi*mti®m± t, «AttR«*« B% 

Sfa«itfcBH*fc#^ fiHMl*©S»*fcRS*-sc: 
t «fc 6 ^(sfiSfflm^ & * Kfcii*f ABttft < ft 4 e 

[0 3 3 6] *1t*36m(DMMmG&tt*ib±M&t: 

»*i:85Sfi©NTSCtHDTV»«||t,L<ttSHMI 2 

^&&5o *JE0!lT-ttQP SKt 1 6QAM£3 

4QAM^>1 2 8QAM^2 5 6 QAM^tjgffi-e§ 5 
C^ttOPSmSK+FSKCIfflTSSCi:*^ 
3Wfi«SKifiLfc4»f F DM, CDMA^JWBtaig^ 
[0 3 3 7] *»SB©RMiaiejas*J5;©_ o<0Wail4J , 

£**©«*«;!»*©««(; t >j * 
*«©#«*«*tt#i«V^iSTffc3. coj^fc^ 

[0 3 3 8] u*> u mwmxa+fiLtm&savia 

& 6 ^M&i£©3i1&©*§ i§r 5 0 ^ttl±©*«Mt*s £ 

** t vsnssmstt-e £ s «t e> cswt©**tt«* 

CttiSS t H D T t ©£&£ fc*?;fc©tjf *8£&fi© 
[0 3 3 9] *^WIiS*^«t t) «.nttft«*«s» 



<&ffl¥ 7-9 9 5 2 2 

74 

xtmmcomtj * 3 12 ifJi^-r^sttft < & § . 
*. a««*36 | »*bfe»^-et»H-©«Ms 

Te«T*«fc©W*'©li;Sittfc % i9fl0©§/s«6i:©H 

[0340] *fe**iH©»»fflfiatea*jiiLttt»t: 

»*kBulONTSCi:HDTV g/sH t> b < ttSftft 
©Sfcfttt©******. *fcTVSiS©^^>-y-ipe, 

#fc»^©-y- «i u t &nn$) tit** a fc v x a » 

**»»*. 5dfi0T?ttl 6QAMi:3 2 QAM© 

*M#a*fl§lr*fc«£fl|^TKlil!l,fcj&«, 6 4QAM* 
1 2 8QAM^>2 5 6QAM*C«fflT**C4:tt^-5 
±T?t>ttH. H*«^TBM!Lfe.k$C£ft©p- 
0 SK^ASK^FSKll®ffl T *gS;i£M^*T-fcfc 

[0 3 4 1] 

[^?g©^ S ] fiLb©J:5fc;«8iBtt, «^A*SPi:, 
(M©*&* WR©««ttfe_tiaxaflsA» &©**« ^ 
US*'** ^^H±fc**mfla©fi*fjSt* 

7 ^e^frdfcjaSSgt^TnfB©^ 1 ^— ^jfij 
fc*2 7— ^JijftA*U ±«3fi^tnffl©e*jft»fc 
U Kfe9jftP©g-4!|g i 5 s — * jy©5*— *"fcgy & 

p«©«9^©QAM*H«fefmt-*aais4:ia*s» 
*w-rssft««c*v^T±iae9j«iftn«©«Hj J s» 

t^-taL, ^-{s-f-^fflPnfiE©^!^— #&}&ttfo£-&x 
i£MU ©^-^©^©BS^p/nflSofl^tcp/nffi© 
^2^-^j©^-^^^ S4u sesjBft^v^ 

^-^Sfca-J-SCfcKJ:^ MjCif»fll«|i©xais 

4 J; D , n fit ©^ 1 * yij t £ 2 7 s - ^ ?lj t m 3 ^ 

M*Hfc*«seu ^l§fs«S2 3T-tt, «igg§2 5 
^.ttinfitc^l^-^j^^ £2§{s^l3 3T-H;^1 
7— *JUi:«25 s -^J>jft > »3§M«S4 3T-tt^l^ 

«*n<mftSntt©atJWg^u*»3fcV^5e«-ct»ntt 
■^W&ti*. *6lc, ■QAM*SC©»H5jS©-5^*t» 

^ t a wff^t mj ^ b < tt q is t ©ggsi § f t b 

d©B£8f#n> iftj n f tft5 «t ^ {c±lg{f 



75 

[0 3 4 2] CCDe&^fclNTSCfg^fcSBl^-* 
yij, HDTVi:NTSCi:©mfS^*^27 ; — ^^ijfc U 

T2i<rf 5di:K.fc!K itwiitfgic^-tttNTSCifc 

[0H©fgl|i&g&l|B] 

[0 3 ] *mw£B&m 1 ©^fift^-©^ h;i/H 

[EI 5] *%B^cdHJ£0!I 1 ©{g^^©:?- b*©#J 13 ^ 
T0 

[0 6 ] *$mv>mm 1 ©fs^swos— 7^ >^ 

0 

[E7] 1 ©ft ^tim<Dtp<D{W^&<^<D 

[0 8 ] *^sB^©siffifi?!i 1 <Dm^gmtm^&.^<D ^ — 
5^ >^0 

[S 9 ] ^b^cd^^I 1 ©3£{i{s^©{t^S£©EB<B 

tt<10 

[010] #$SB£©3iSfc0J 1 <D£B 1 6fitQAM©-^ 

[011] *%B^®IUfi0a l®T>^^-*gr 2 i:^I 

[0 1 2 ] *%B^CD|ISE0lJ 1 ©£ff£6 4fft Q AMfflif 
;£©0 

[013] #3gBJ3©Hffim©7>7^*&r afciUft 
«*;ltni:©gl^0 

[01 4] *^SW©HM^J1©^6 4|»QAM©{g^ 
fflftl'KI^^P©^^ bJHS 

[015] #S8BJi©^l5E0iJl©^6 4<SQAM©itsfc 

[01 6] ^WC^Sfi^JlWTV^^gr 2, r 3 fc 

[017] *^©HJteMl <D^S>*;i/aHMI©rn v 

£0 

[018] #$gw©ita£0<i 1 © 4 p s Kgrnvm^z^ 

[019] #S8BJl©g£ifc0y 1 V>m 1 gftfcft© <y * 0 

[0 2 0 3 &ftw<D$mm 1 © 4 p s K^ft©{f^^ 
[021] *mw<Dnmm 1 ©^ 2 suss© 7o>^0 

[02 2] #$gBJ§©Sgi£0!l 1 ©£ff£ 1 6faQAM©(s^- 
[02 3] #3gBJ§CQ2ia£0iJl©£Jfc6 4{BQAM©{S^ 



39) ^7-9 9 5 2 2 

76 

h)U0 

[02 4] *^©HMfi?!Il©7a-^-V-K 
[025] (a) tt*^W©HJE^J l©8filQAM©{I 
■sg-^ Wl/0 

(b) {±*^B^©3Uffi^J 1 © 1 6ffiQ AM©fg^^ h 
;i/0 

[026] #$SB.B©3if&0iJ 1 ©SB 3 g.{sW.<D7v y Z 0 
[02 7] *^©HJfi«fiJ 1©^6 4fieQAM©ff^- 
^©0 

10 [0 2 8] ^^©Jlffifll 1©7D- 3=--\> — b 

[02 9] &ftW<Dm&M3iZ&tt%>fcmi'X : r2*(D± 
«:©«J520 

[030] &ftW<D&m&l 3 ©Ml 1 > 3 — **-© 

;7"a >y ^0 

[03 1] ^^©^liE^J 3 ©fg liB^n— ^©7D 

[03 2] *^©SUS^J3©^2H^n— ^©7"a 
-v^0 

[03 3] ^^©^^©tgSiB&T^— ^©7"o 
20 y >7 0 

[03 4] ##gBJ§©HJ£0iJ3©Di, D 2j D 3 {l*g-©B$ 
Rg£S<b©ifcBJ3E| 
[03 5] *%B^©HJS^J3©D i, D 2 , D 3 {Hf©B# 

ra^Sfb©ifiBj0 

[03 6] #3SB.8©ja£0!|3©D ,, D 2 , D 3 fs*§-©B# 

ra^«<b©i5iB^0 

[03 7] *&W<D&mm4lZ&1 l f2>fcm$iB:<Di'X : T- 
A£#©#tfi£0 

[0 3 8] ##glE©^$S0'J3fc::fctt£^l 6 QAM© 

30 mm&oy*.? whh 

[03 9] #SgB,B©!£8E0!l 3 IZtiitZg.J&l 6 QAM© 
{t*§-jS©^ WMH 
[04 0] *%B^©Hffi^J3 d«ltSK^6 4 QAM© 

[04 1] #&(E©^S60fl3©l$raW±©{a^BBfi0 
[04 2] *^B^©Hfi£^J3©TDMA^©^fFafft± 

©m^-ES0 

[043] *mW£MM 3 ©SBMS^EES© 7n «y 
^0 

40 [044] *%b^©hjs^j 3 <Dwmm£.<owMm 
[045] ^ftwonfaw 3 ©is»^ra^s;©JS»^S4 
@E&©:7*pyi70 
[046] #$gBJl©#lSE0!l 3 © 1 6 Q AMfs^Ofs^ 

[04 7] #$8IE©flfii0!l 3 © 6 4QAMfs^©m^ 
ES0 

[04 8] *^W©||JJ|{fiJ 3 © 1 6Mfg^©ffiiiiSB 
^[HlSS©7D^^0 
[04 9] #|gB£©^l8E0!l3©Dvi, Dhi, D V2 , 
D„ 2 , D V3 , D H 3(3^©Btra^fifb©i5iB^0 



(40) 

^5 1]* OT ^ M3oDvi) Dhi> Dva ^ 733 *»WtJ:*WifiB©aM|flHW)iWl!« 

D„. D V3 , D^t OT DMA*a«* WtfliCK [H74J (a) ^^^^^ 

W621 (b) «» C15SWM5MaBW1 » Mg 

IBS 5] ra ^«W««MWIW 

IS? n iiSS^SS^^ "J « =W^*»«M««»MHWI«W. 

•S^?""*™ 5 **** 8ttA S 9 4 3 * 6 **m 

[169] jwbw©***^!- » „ m9 53 ^wc^ssafiweceasptjupjjiBi 

l H 7 0 ] *^BJO^ffi^j 5 fl * It S ^Nl|g« 1 o© jffi ^OSfittSB 

(87.) 5 c*,**^^ ;jf *S-tJK2r?! B ""* B 

50 h)Um 



7? (40) WH¥7-9 9 5 2 2 

78 



(41) 

79 

[010 0] #SBI!BC«fcS#ii60 l J3©3 2 SRQAMffl 

[HI 0 1] *^t«t5^J£^J3 0C/N-oi7-i/ 
— h©l90*E] 

[010 2] *^WC^S^Sfi«?iJ3CDC/N-^^-l' 
-h©H&0 

[01 0 3] *^CJ;5^ffi0!l3O^7 hSnte^l 
K<&5&C/N©BI&0 

[010 4] ##gW£<fc*gfifc0iJ3®^7 bfinfc{5S£ 
KJ&5&C/NCB8G&0 

[0105] c i s^fflg^l 3 ©i&±;&a§l$©i£{a 

[010 6] #3BIEC«fc£5bt60>J3©3 2 SRQAMO 

[010 7] *^lr«tS^SE0!I3©3 2 SRQAMO 
it— tT^3HJT0 
[010 8] (a) ^©TVfi^OJUS^&fl-^EI 

(b) «e#©— mmwrvm^offlm&ifrtt® 

(c) *^©HJEWI3©^U">*;uKffl[&^t"EI 

(d) ^0y9©2Pgjf©OFDM©**U^P©Jl«&fcfl- 
*P0 

(e) ^fififi?iJ 9 © 3 &^©0FDM© 3oC71/ Kffi 
£5*1-0 

[010 9] #«BJl£ c fc5iU60'J3©TV{g*iB$IBBBB 
0 

[011 0] £2>mB&W3(?>C-CDM<Dffim. 

0 

[0111] *^HJ:S^MWI3©^SiJt)^T0 
[0112] #SPJac«fc55lfl£0!l3©3 6 QAM£i£3S 
bfciSl£©??*§g!l*)^T0 

[0113] *«B^(ciSHB£^J5©^ff^^a!tE 
§0 

[01 14] *%B^C «fc SHJfififJ 5 ©^Mia^s^g 
©7"D«y^0 

[0115] &ftBMiz£.2>mMm7<Dt&&ng£<Di£&<m 

[0116] *ft,BMtzx.zmmm7<o&Mm<D7vy* 
0 

[01 17] $£&n3.<omm®s.t > ©## 
0 

[0118] 3js%W(z«tSlli6tlWI7©af3^fii: 
y*©#:fi>0 

[0119] (a) t&fc&SC©*^ bBBB0 

(b) *ftw\z&zmmm7<Di"( ud^ hebs 

[012 0] (a) (^^©TDMA^jS;*^ A*o 
y bBIBE] 

(b) *%Wt«tS5IM^J7©TDMA^jS;^-< A^D 
v bB2B0 

[0121] *«Hfl{;«ts^sfi0ij7© imm&m&mm 

coy a >y £0 



^H? 7-99522 

80 

[0122] if.mnvL <t ?> tmm 7 © 2 pgji©&g{s*8 

©^*oy^0 

[012 3] #&BJlC££^0iJ8©OFDM#5$;3&£ 
fl^O^Pf £0 
[012 4] *^SB^{cJ;?,||JB0iJ8©OFDM^S;©l!j 

- [01 2 5 ] (a) Se^S;©^fi^©JliStlSEB0 
(b) *^{ciS^M^J8©^ff^©JiI«»IBB0 
[0126] (a) gyfi^J9{c*ltS0FDM©Weight 
10 ingb^V^^S^^-S 

( b ) mmm 9 tc £ 5 i£ff S2> C i *) Weighting L tz 
2 pgJl©0FDM© 2 "P©1t + >*;i/S^^0 

(c) ^li£0!l9£:fcttS3 : --\' U-^raPSS— fSOeightin 
g b fcOFDM©PI^?S^0 

(e)flffi#J 9 £:fcM*2> Weighting b&V^* U-VfSPB©0 

FDM©ra«?IS^^0 
[012 7] *^tC«t^^liSt?iJ9©^§{5#©^n^ 

*0 

[012 8] HJE0IJ5© hH>*^>:3— **— O^pv 
20 *0 

[012 9] HfiS0O9©^St;->>^;i'^P^i:^-b*WP^ 
©EHiaEB0 

[013 0] ^'^Ji:*lite^J9©C/N^^-V-K 
©B8^0 

[0131] *SE0<J 5 ©^lB®S^ffi©^a y *0 

[0132] ^js0!i 5 ©?a^-r±© h- ^ v *©I3& 

7 *— V -yhi:A>yK ©jfetT0 
[0133] Slffi^J 3 ©3&§fi8l©7*n y *H 
[0 1 3 4] fl&fc0!l©;Rjl735K;©JS&&EB0 
30 [01 3 5] ^J60iJ3©3Jg©|sg«Sei£#5££ffl^fc 
ig£-©-9-— trx^ U T i: HiH©H»0 
[013 6] §^0J3©I^JfS£j£#5ti:FDM£?,B^ 

[0137] *SE#I 3 iCifcttS h 1/ V 
^©iSSMBS©^ y *0 
[0 1 3 8 ] 9 C^lt* 1 &<D&t$,m^* 0 F D 

m r-eas-r s m-sv m&m $&© r n * * 0 

[013 9] fgJ60!llfc:*5tt5 8-PS-APSK©{f 

40 [01 4 0] *MS« 1 C*W-ft 1 6-PS-APSK© 

[014 1] 3£J£0yi£:&W-£8-PS-PSK©{g*i- 
J&B2B0 

[014 2] mm&il^&VZ 1 6-PS-PSK (P 
SS) ©<f^j£BEB0 

[014 3] ^JSCTllC^JtS^Mr^^^^flitfi 

[01 44] |^te^]9{r*5lt5We i &ht ed OF 
D Ms§§{i*t© >y ^ 0 
50 [0145] (a) *J£0«J9lC33tt3-x'A'3 i >'<*©*I^ 



81 



(42) 



10 



(b) mmm 9 fc*tt* v**-^*©^^^,^ h . 

[HI 4 6] (a) Wfi«9t:*ltsaf-KWflD, >» 

tf^Bf R9Pg;i3> 0 F D MOJg^0 

CH14 7] HSf6fi»J9©*{tsm^«^rtlt{c:«t5 2flg 
[HI 4 8] SW«9fc*tt6D/V<bfc™*v,<*a 
[H149] (a) aaii«|9C*tt«, &Pit/i©*^A 

(b) mfi^j9t43(ts, *mm<D#-mm<Dt$m& 

^H 

( c ) mmm 9 « , mmow- b-mmvmmfr 
[hi 5 0; mmm9co^)v^^mmmmt&m\y- 

hH<Z>N*HC:ft0- s 5 3 mM(Dmm 

[HI 5 1] §HS60>J9©GTW-OFDMtC-CDM 20 
(XttCSW-OFDM) fctB*^fotf&»*©, &m 



82 



#1^7 - 9 9 5 2 2 



[HI 5 2] *J60!l9©GTW-OFDMi;C-CDM 



(XfcfcCSW-OFDM) *«*6t)#fci|^ffl, 

[HI 5 3] *JE0!l9©GTW-OFDMi:C-CDM 
(XttCSW-OFDM) Sfiafcfctffeafc©, 

It5 3*7cx' h U ^^*a<0»«fflBas*SCOBiiii!ia 
[»*©K«3] 

1 

4 
6 

6 a 
1 0 

1 2 

2 3 

2 5 

3 3 

3 5 

4 3 

5 1 

8 5 

9 1 
4 0 
7 0 



3 SRQAM©§{f oltl 



[H3] 

(Sln2n-fct) 



[012] 




I (Cos2irfct) 




(43) 1WF 7-9 9 5 2 2 



1] 




(44) 



«r KW 7 -9 9 5 2 2 



[H2] 




i t 



n 

83 

SS-R 


— * 1 


tO cvi ^ 



: l|flC 

IS 



CM 

ffi 
H 

it! 



IS 

■R 



3 

Q_ 




[05] 



I 

[E2 5] 



(46) 



7 -9 9 5 2 2 



[BT6] 



92. 



93- 



01 

O o 

f 


'[ o" a4 ' 8£ So^ 

I 1 

a" 83 % 


f \ 

- o o 

00 

o O 

n _> i 


r ^ 

o O 
10 

o o 



-91 



[0 7] 



B2*, 



' \ 

0 o 

01 11 

o O 
I oo 10 j 


C- — ". 

0 o - 

01 11 

O o 
I 00 10 


( 

O. o 
01 n 

o O 
I oo 10 J, 


f ; . 

0 o'-- 

01 11 

o O 

L oo 10 



.01 



'94 



(47) 



-9 9 5 2 2 



[08 9 ] 



63. 



^ o o 

(01) <1D 

(01) 
o o 

(00) . (10) J 


(01) (11) 
(11) 

o^ 83 . 88 ^6 

(00) (10) 

...i — J 


(~ • " 

o o 

(01) (11) 

(00) 

o. o 

(00) • (10) j 


r 

o o - 

(01) (11) 

(10) 
o o 

r ^ (00) * (10). j 



C/N 



-04 





^ 884 


.fi 6 --..~ 

C V 


\w 883^V 


r— 




esse 






886rfV 






\ T\ 882 






i 

i - 



Ei Eih Ea 



[12 9] 



[Ell 0 0] 




t 



•4a M tola ioi «* 
J) i— <L O 




mi 3] 



























































HhVn 
























* * 




1 
























! 1 























b tt b b U b b b U b bo In. In b« 1m 



&ffl¥- 7-9 9 5 2 2 




(49) 



9 5 2 2 



[II 3] 




V 



(50) 



4WF7-9 9 



[01 5] 



[09 8] 



B2 



Bi 



20n 



15n 



f2 



1Qn - 



207 

~(00>, 



M -Bi. 193- 



-(01) 1 (Otjy 

21 ~- £12 jib ' 

(DO) TBJ («]• 



a 



.(i n w n, 

206 202 



2QQ am 

W am 



I — I — m 



(11) 

201 




•204 
(10) 



(01) 
BIS 




[07 6] 





821 

/ 




631a 

/ 


ezib 

/ 




021c 
/ 




HlVl(1) 


H L Vt(2) 


HiVk(1) J HlVm(Z) 


HiM{1) 




HhVh(1) 


HhVn(2) 








\ 
022 


I B22a 

j 




\ 

022b 




8320 




Iecc I 


DM 




D1-2 






1 




111] 



■f-r*-* (SRQAM:Di-2Mt) 




(51) 



9 5 2 2 



[121 7] 



una 

m 




(52) 



ftffl¥-7-9 9 5 2 2 



[019] 



8 



N 1 



m 

CM 



ma 



\ — 



CD 



a- 





<8HI¥7-9 9 5 2 2 



[123 4] 









T 






>- 






. 1 I 


9 I 


a I 


4 I 


4 I 


B 






BD1 








Di 


L1 


L2 


L3 




L5 




>. 


















Ot 


Ml 


M2 


. M3 


M4 


M5 


MS 


V 


















Dj 


H1 


K2 


H3 


H4 


HS 


H6 





t 



(56) 



#lfl¥ 7-9 9 5 2 2 



[02 4] 



.313 



I t ^ 301 

— 1 

^ 302 



Ai 

&2H*JK : A2 
£3&*g : A3 










At 






At 





306 



K^16APSK 




,307 



.315 



310 




(58) 



#Pfl¥ 7-9 9 5 2 2 



lm2 8] 




[01 12] 



U> 1 


pa 


H 





* > * A* <J6-3RQAM:Dj 




9f 



TH,-fH„— Alii. 



S9B16APSK 7 



,307 




313 



303 



324 



si a co tt 

TWl„- _±L+L_ 

Ai +ai 

Al 

Ai +T 
Ai +A» 



TH2u — 



Al+A» 



T 




.325 



JCJB64APSK 



.326 



-327 




(59) 



£flffi¥7-9 9 5 2 2 



[122 9] 




(60) 



<®m¥ 7-9 9 5 22 




(61) 



[S3 1] 



[03 2] 



1 L 



V 



s 
\ 

Jfcy 



o 



3 



S 



I 

n 

TK 



IK 

da 



si 



CM 

O • 



A 
if* 

K 
IK 




S 



(62) 



7-9 




(63 ) ^|g3p7-9 9 5 2 2 

[03 5] 



€ ■ . T ' * 




. 1 — 1 ■=■ t 7 1 « I a 


1 ' Z I JJ 1 3 

3H 312 S15 S14 


S1S S18 

/ / 




" II W 


L5 | L8 




323 \^ 


925 \ 


>~ 


M 


i + 


{ 4* . 


5 31 603 . B1Z ' 61 K / \ 




r i ,'■ r ' li i .« i 


>• 



[El 3 6] 



U— T > 


>- 1 




LI | L2 


L3 | U4 


L5 L6 


6.11S21 sia \^ 


S13 523 S14 \ 


\ 
\ 

S« S25 SIS \ 


— : — >■ 1 


11 m 11 M1 


| M3 H M3 


11 M- II ^ 




>- 


1 




[04 1] 



437 483 



3SSIIQB 




? G Wo.ltolo»l& < l M ill \-\^\ I M I I M I I '( 




I 



[04 4] 



062 



r_ 



_TL 



n 



n 



(68) 



^¥7-9 9 5 2 2 



[134 3] 




CI 



•RSS 



(69) 



7-9 9 5 2 2 



14 5] 





Ii|HiM£1} 
i 



[127 9] 



o, 



Di 



lis 



ttt 



(71) 



-9 9 5 2 2 



[E4 8] 




(72) 



#W¥7-9 9 5 2 2 



[04 9] 



Dri 
Dhi 



Dm 



' z 1 a 1 * I « 1 5" 



J 11 y, * t g J™ SH 81S 81B 



L1 



L2 



U1 



31 



4 nf 



M3 



if ^ 



La 



MS 



Hi 



■12 

^ 



H2 



HO 



ims o] 



Dhi 



DK2 



B l H L ' IH i-a |s| l» m la H l» s L8 



jq 



'si i ' ' 



T 

7G0b 



720 741 731 



I n / I 



76M 



741* 73ia 741b 731b 741a 



M1 



Jsj £ H1-1 s| H2-1 



S M3 



M4 



S HH s H4-? 



B M5 S M6 



* H6-1 6 H8-1 



J$ {s Hi-2 [s S H3-2 



S H4-Z s HS-2 9 H6-2 



iLB 



HM 



H2-3 I |s| H3-3 | |fi[ S HS-3 3 



R H H " I H H^4 | |s[ H3-4 | 



(73) 



1WF7 - 9 9 5 2 



[051] [ESI 3 9] 




(74) 



7 - 9 9 5 2 2 



[05 3] 



704 




[EI5 4] 



702 



712 




716 



(76) 



&m¥-7-9 9 5 2 2 



[EI5 7] 



[012 6] 



Q 
i 



721 722 723 724 

I J, 11 



00 01 10 11 . 



(a) 



(b) 




[05 8 j 



Q 




725 



72B 



7^ Tf 



721 722 723 724 



(77) 



¥fffl¥-7-9 9 5 2 2 



[05 9] 



(a) 



72S 



726 
1 / 

/i — /I l'\ 

721 722 723 734 



(0 a 



Subchannel 1 



(b) 



725 T2B 
0/ 1 / 



721 722 723 724 



Subchannel 2 
Subchannel 1 i 



m 

-i (d) 1 

5 










k 1 








r ° 













[06 0] 



Q 




(78) 



4$g8¥ 7-9 9 5 2 2 



[me i] 



741 



mm 



1AZ 

/ 



743 



745 



icnsi 

746 



® 



749 



747 



MS 



mas* 



^744 



64 




18 7] 



671b 

; — 




(79) 
[E6 3] 



ttmW- 7-9 9 5 2 2 




(80) 



-9 9 5 2 2 



16 4] 



m 

■MI 

tip 
itn 



2? 

eg 
m 



to 



o . 



n 

A 
H 
dft 

ffl 



5 

a: 



x 
> 



4 5 



o 



-R 



3= 



: 
: 

i 



(81) 



» BS¥ 7-9 9 5 2 2 



[g]6 5) 



. \ / V 

-t — — — 4-" ^* 



« as 
las* 



4™ 



3|£ 

ilua 



5' 



I 

n x 

IK 
m 

M ^ 



*1S 



x 



8S 



183 



T 



i i 



as 



oi-R 



V 



«4 & 



a 





5f» 













W 
CM 



33 

■R 



(82) 
[0 6 6] 



&ffl¥ 7-99522 




(83) 



7-9 9 5 2 2 



[06 7] 



33 



CD 
CD 



K n 



fluo 

> 



a 



CM 


S3 




S 









CO 

ifi 



D 

CD 



to 



mm 



s 



CO 



lO 

in 



CM 

in 



ITJ 



go 

I? 



CM 



CO CD 



CM 
CO 



rvj tn 



CO 
CO 



(84) 



7-99 5 2 2 




[074] 



/z - 



422 



521 



xtsts 



530 



S2 
A*SB 



812 



503 



548 



546 



810 



810a 



810b 



810c 



(b) Dl 



1 HlVl 




HlVh 




HhVl 




HhVh 






i \ 
j i an 

. ! j 


j ana! 

• ; 
! ! 


\ 

811b 




811c 


• 

' 



ta ti 



t4 ts te . Xr ta 



(85) 



&ffl¥-l-9 9 5 2 2 



16 9] 



in 

p i — 



CM 

O 



t 







CO 


■R 




3 





53 


CM 









$8 

btl 



I 

n 

A 

H 
@ 



i 

x 
x 



> 

X 



X 

> 



o 



I 

X 

X 



is a 



i Isl fil as sags 



5 
> 

X 

> 



SB 

CM 



X 

x 
> 



5 

X 



5 

gx 



5: 5 



> 



> 

5 



i 1 



>; 

X 



as 

& 



(86) 



7-9 9 5 2 2 



[07 0] 




*- CM 

*K *K 
K K 



<D 

rs. 



■ 7 

to 



v v 



*K IK 

V V 
K K 



.8 



K K 











i 








CM 



(87) 



S8¥ 7-9 9 5 2 2 



[07 1] 




(88) 



43gB¥ 7- 9 9 5 2 2 



[137 2] 



CO 
CM 



in 
m 



S-RJ 



to 
to 



CO 



cm 

V 
K 



« r 



1 1 



CD 



m 

CD 



I 
I 

n 
IK 

i -i 

m 



^ 
v 

*~ CM 



A > 
CM X 
CM X 



in 

CD 



X 

x 
> 











?^ 




rs 




V 




V 


V 






K 


K 


-r- CM 




t- fM 


«- CM 



ox 

CM 

in 



\ 



CM J ~ 
tf> 



OR 



x 

i 



\ 



si 



CM X 





















CM 







> 

X 



5 



n 

CM -R 
fit K 



c3 



Of 

Q 



(89) 



^¥7-9 9 5 2 2 



17 8] 



[El 15] 




(90) 



9 9 5 2 2 



18 0] 



CO 
CM . 



CD, 



V 



CD 

in 
m • 



I 
I 

n 

4* 



CO 
CM 



> 

X 



in 

CO 



CO 

o 



*8 



CM 



v 



CM 

m * 





CO 




bQ 


ID 




■R 




•R 









4 t 



Cvi 



(91) 



- 9 9 5 2 2 



18 2] 



n 

CM . 

XT ' 




(92) 



43§fi¥7-9 9 5 2 2 



[08 3] 



1 



£42 

d. Dt y 

1 1 ;UV 
1 0 \fa* 

0 1 /far 
0 0 \h> 



841 ^ 



oo 



00 



Dif~0 



01 



10 



11 



10 



01 I 00 I 00 I 



till 



J 1 1 I I I I I I I I L 



ti U h U U ta 
D1 I o 1 n I o I i .1 it I 1 



o 1 o I "o~l 



D2 lololilolilolt lolol t t 



[08 5] 



(D3) 
D2-2 

D2-1 

Dl-2 

D1-1 



D3 



D2-2 



D2-1 



Dl-2 



DM 



C/N 



(93) 



<&M¥ 7-9 9 5 2 2 




4WF7-9 9 5 2 2 



[086] [0140] 




f2 Sg JK 



[08 8] 



JK2Sftttl 



Di 



(Da-i) 



[SgECCr'zi-jf-l - 



(D*-2) 



^ECCf^-ST-l 



Dt-a 



Dm 







2-2 








2-t 






OUT 


1-2 









i) 
as 



(96) 



^¥7-9 9 5 2 2 



[09 3] 




2* 

Q 

*0 



in — 
o 



«a 

ss 
m 



o 

KM 



O 



■»- CM CT 



N 



443 

DM 



El 



1 1 1 

cm 



x 



N 



- v. 



> 

X 



=5 
IS 



> 

X 



> 



5;+ 



58 

4a 







1 > >: 


>: 


XXX' 




on 




m 

















(97) 



-9 9 5 2 2 



[09 4] 



r> 



o 

CO 



n 



111 



S-J. CM CO 



■tta 

4a 



S2 

m 

«a 
B 



X 

CD > 



a 

CD 



«a O 

» * - - 
11 I i i 



in 



3 
O 



•a a 

S > > z> > 



i a! £ 

r 



-r- CM CO 


ft 









3 



CM CO 



32 



in N oa 



8N 



-era 



% H H H 1 



CM 

a 



CM 

Q 



(99) 



<Efgfl¥ 7-995 



[099] [0101] 




quo iam 3aoo 3ax» • *loo 5aoa 
C/N(dB) 

[0103] 




(100) 



1WP7-9 9 5 2 2 




(101) 



7- 9 9 5 2 2 



1 0 6] 




(102) 



4fBfl¥7- 9 9 5 2 2 



[010 7] 




(103) 



fSSPP 7-9 9 5 2 2 



[121.0 8] 



NTSC 
Cflnlor 



(e) 



I 



1.25 
Paivtr 



43 475 



Subchannel A 




Scfcchannel B (Layer B) 



it 

v .i.T.-^- Layer B 



1 .75 0*25 



4.5 4.7J 



1Kift«N>4d \ 



6MHz 



SutKhevinot2ol A| X 

Subchannel 1 of B 



( c ) 7Sut>channot2ol A 

Subchannel 1 ol A 



- Layer 3 



- laytrj 

- Layrr I 




[0116] 




(104) 



ftfflW- 7-9 9 5 2 2 



[0113] 




&ta-£jt(/rm) 



1 

768 \ 

1 


[01 

\ 

' i 

\J 

774a 

LWxT^I 


1 7] 

"J" 

7W 


-J A" 

774b 

IxxW&l ^ 




IfrVftY^ 


774c 
XX^*6 




t 






774d 




^xxxxxxvi 


^XXXXXXXXX^ 


,\\\xvtf ^ 


fif 


1 77SA I* 

i 




r 



(106) 



9 5 2 2 



[0118] 



TF 




A' 



[0119] 



(a) 



Down 



Up 



J80a 



780b 



780c 



780d 



-H 



S | A 1 B 


1 c' 


D 


E 




j >7B1a ^781b ^781c ^781d 






I S | a | b 


c 


d 


e 




I 1 1- 1 1 






1 « 1 h 



f->- 1 



(b) 



Down 



Up 




7B2c 7fl2g 782h 782! 



7S2d 7829 
^ £ 



783d 



B 



783e 




(107) 



[012 1] 



CO 
N 



CD 



i <N 

m 

3fl 



\ 



in 



\ 



V 







' ss 




a 




> 






3 


910 




12? 


6 




> 


f 






& 



81 




(108) 



[Bll 2 2] 



V 



3!3 



m 
o 



\ 



Si 



CD 



\ 



>> 8 



\ 



S3 



CO 

CO 



N 



3 

a. 
O 



CO 

o 
in 



\ a 



V A *N 



A A 



A 
t>i 
V 



8S 

m 



A A 



\ 



■K 

•K a% 

A BE 



si 



(109) 



ttfflW-l - 9 9 5 2 2 



[012 3] 




JOJJ9AUOO 



o 

is 



Q 

6 



2 

Q 

O 

O ; 



g « g - 
^ ? 3 D 



*9 



«S I irtai | 





, e 


c 
■• 


© 


O 




O -c 
O J? 
Ui X 


o I 

U/ Z 



_ ■ O - 




a o> 
x w 



jopeAuoo 



JLdd 



55 IT 



"It 



3? 



age 



wcu 



53 

I 



(/uaa) F 
(ajloh) \ 



w la H la II 



• 

w o 



(110) 



&m¥- 7-9 9 5 2 2 



[HI 2 4] 




t 



[012 5] 



7Ma 79 4 & 794a 794d 794« 



(a) 




<b) 





I „•----- - . . - _ «^ 1 

; • »\ • • »N 

• i [ j 






■ k 

* * V 


i * I ! 

N>* *.* 


^•-....v ; : v ; 






»_ | 

/•""■ N i 


— * i 




' 1 









(Ill) 



9 5 2 2 



1 2 7] 




(A1QH) K- 



(112) 



4$ M¥ 7-9 9 5 2 2 



[012 8] 



,744 b 

Trellis Encoder 
(Ratlo:3/4) 




[HI 2 9] 



796a 7B7B 796b 





Guard 
Interval 


Effective Symbol Period 


Guard 
Nerval 


Effective Symbol Period 


I 


ml 


1 












« (9 * 




« Is ► 



Time . *■ 



[013 2] 




(113) 



43M¥7-9 9 5 2 2 



1 3 0] 





Ghoa-6dB 
Q ^ ^ ^«06 TCM-16C 


AM 




\JCM-1 6QALKJFOM 








> 




V 807 " \ 






^_\_ 






. ,, . , . . i 





10 



15 



20 CW(dB) 



[013 3] 



(HDTV) . 
signal 



£ £ > 

Q Q 5 
I UJ J 



381-1 B<*x>zi-*r 



»1-2B»x>a-* 



»2ilttx>a-5r 



•401 
401a 

401c 



40id 



v 401b 



743a 



ECC 



ECC 

Normal Gain 



8 2f-fWA*a 
r 744a r 



ECC 



TVetH* 
Encoder 



1^742 
743 
743c 

J2i_ 



14-744 
744b 

Of 



, B32a 



749 



C-COM 



UP 
Converter 



Transmitted 
Signal 



43 



ECC 



»2iS»T'3-*r 




iHiohoain 



ECC 

Noma! gain 



BBI 



,^7»ar 




-757 

-73B 

756c 



-759 
759b 

JZl 



760 



C-COM 








Down 
Converter 







24 



24a 



RF 



Received 
Signal 



(114) 



4WP7-9 9 5 2 2 



[013 1] 





s 






g 


6« 






O 55 



^ 2 B ^ 



- R 1 



MBS 



8a 



§ 8 



" 1 



D 



(Men) HH 

(A103) H 

(A10H) h 



(115) ^!8¥7-9 9 5 2 2 

[013 4] [014 2] 




[013 5] 



lOOMbpi 




0 1000 2000 3000 4000 5000 



Coverage Area (square mild) 




[mi 4 3] 




50 » 45 « 
Radius of Antenna (cm) 



(117) 
[El 3 7] 



Si¥7-9 9 5 2 2 




1 









& 


§ 




39 


S 





SI 



2 S 

8a 

6« 



1 ! s c 3 g <5 



« L 



-a a 

K 



II 



11 



I 

n 

A 
M 
« 



n 

A 
H 



s-Q 



fca 


c r: 




a a 
■R 


* 5 

5 i 





ig 

O *3 



£ s _ 



£ jo a 



I 

ik 
US 



S § g 



11 



Iff 



to 

£ * 



1 S r 



(/urn) 

(A103) K 
(A1QH) K 



(118) 



1 3 8] 




(119) 



ftfflW- 7-9 9 5 2 2 



1 4 4] 




(Aicn) HH 

(AJ.Q3) H — 
(A10H) H 



(120) 



7-9 9 5 2 2 



[014 5] 



[014 7] 



(a) 



(b) 



T T J.7 



Btad 



Power 





ilii 



B01* 
/ 



-^-Subchannel 1- 



l>v*r-2 



BOIb 

/ 



1 



! Sifcchannel K 



Subchannel K— 
t 

Subchannel n 



-Subchannel - n- 



Channel 




(122) 



t5§8¥7 -9 9 5 2 2 



II 5 0] 



20 



t/1 



(A 

3 





801c 
/ 


D/U Ratio=30dB 


Tgc=lus 




HDTV 




801b 

/ 


-- 


Tgb=5us 






1 SDTV 

i 


801a 




1 
1 


7 LDTV / 

t \ Tgii=50us ( 1 r 
I ift so trm 




j 



TMtDelay time of Multipath(us) 



15 1] 



c 

op 

> 

o 

g 



20 



10 







D/URatio=30dB 




801c &5»b « 51a 


Tgc^tus 




j 




HDTV 


SDTV | 


LDTV 


8J1az 
/ 


SDTV 


Tgb=5us 

SDTV 


UOlb 

LDTV 


LDTV 


LDTV 


LDTV 

, Tga°aS0iu 


|80U 

L 


0 


l 


J 10 


» 100 



TM:Delay time of Multipath(us) 



(123) 



<8§8¥ 7-9 9 5 2 2 



[1152] 





